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ADVERTISEMENT. 

The  scientific  publications  of  the  National  Museum  consist  of  two 
series — the  Bulletin  and  the  Proceedings. 

The  BvUetin^  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  or  less  extensive  works  intended  to  illustrate  the  collections 
of  the  United  States  National  Museum  and,  with  the  exception  noted 
below,  is  issued  separately.  These  bulletins  are  monographic  in  scope 
and  are  devoted  principally  to  the  discussion  of  large  zoological  and 
botanical  groups,  faunas  and  floras,  bibliographies  of  eminent  natural- 
ists, reports  of  expeditions,  etc.  They  are  usually  of  octavo  size, 
although  a  quarto  form,  known  as  the  I^)fi6cial  Bulletin,  has  been 
adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

This  work  forms  No.  60  of  the  Bulletin  series. 

Since  1902  the  volumes  of  the  series  known  as  "Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  bulletins. 

The  Proceedings^  the  first  volume  of  which  was  issued  in  1878,  are 
intended  as  a  medium  of  publication  of  brief  original  papers  based 
on  the  collections  of  the  National  Museum,  and  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  lim- 
ited groups.  A  volume  is  issued  annually,  or  of tener,  for  distribution 
to  libraries  and  scientific  establishments,  and  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance. 

Charles  D.  Walcott, 
Secretary  of  the  Smithsonian  Institution, 

Washington,  U.  S.  A.,  Octobers^  1907, 

III 


I 

t 

I. 


I  • 
< 


li 


:i 


// 


TABLE  OF  CONTENTS. 

7— 

Paare. 

Table  op  contents v 

liIST  OF  ILLUSTRATIONS IX 

Lntroduction 1 

Family  Lepadidse 3 

Key  to  the  genera  of  Lepadidse 3 

Subfamily  Scalpellinae 4 

Genus  Mitella 4 

pollicipes 5 

polymerus 5 

mitella 6 

Genus  Lithotrya 6 

pacifica 6 

dorsalis 6 

Genus  Scalpellum 6 

Key  to  subgenera  and  sections  of  the  genus  Scalpellum 7 

Subgenus  Calantica 8 

Scalpellum  eoe 9 

superbum 11 

Subgenus  Smilium 13 

Scalpellum 13 

Key  to  North  American  species 14 

Group  of  Scalpellum  scalpellum 14 

Scalpellum  stearnsii 14 

scalpellum 16 

gibbum 17 

patagonicum 18 

Group  of  Scalpellum  californicum 19 

Scalpellum  californicum 19 

osseum ' 19 

Group  of  Scalpellum  stroemii 20 

Scalpellum  stroemii 21 

subatroemii 22 

latirostrum 23 

pressum 23 

angustum 25 

Section  IV.  Holoscalpellum 25 

Key  to  North  American  8i)ecie8 25 

Group  of  Scalpellum  velutinum 26 

Scalpellum  velutinum 26 

regium 28 

latidorsum : 29 

r^na 31 

giganteum 32 

V 


VI  .  TABLE   OF   CONTENTS^ 

Family  Lepadidj? — Continued.  Page. 
Section  IV.  Holoscalpelliim — Continued. 

Group  of  Scalpelluni  gorgoniophilum 33 

Scalpellum  gorgoniophilum 33 

Group  of  Scalpellum  portoricanum 34 

S<»lpellum  tritonis 34 

portoricanum 35 

intoneum 36 

longicarinatum 37 

sanctipetrense 39 

gruvelianum 40 

Group  of  Scali>ellum  rathbunse 40 

Scalpellum  rathbume 40 

soror 42 

Group  of  Scalpellum  arietinum 43 

Scalixjilura  arietinum 43 

diceratum 45 

Section  V 47 

Key  to  species 47 

Group  of  Scalpellum  idioplax 48 

Scalpellum  proximum 48 

idioplax 48 

sinuatum 50 

gracilius 51 

carinatum 53 

perlongum 53 

albatrossianum 54 

Group  of  Scalpellum  aurivillii 55 

Scalpellum  j)entacrinarum 55 

micrum 57 

formosum 58 

gracile 60 

antiUarum 61 

semisculptum 62 

aurivillii 64 

incertum 67 

galapaganum 67 

Section  VI,  Neoscalpellum 69 

Key  to  species 69 

Group  of  Scalpellum  dicheloplax 70 

Scalpellum  dicheloplax 70 

benthophila 73 

phantasma 73 

Group  of  Scalpellum  nipponense 73 

Scalpellum  nipponense 73 

Group  of  Scalpellum  gruveli 75 

Scalpellum  imperfectum 75 

sanctaibarbarse 77 

larvale 78 

Grenus  Oxynaspis 79 

patens 79 

Sub&imily  Lepadinse 79 


TABLE   OK   CONTEXTS.  VII 

Fmmily-  Lepadid» — Omtinuerl.  !*«<:••. 
Sabfmmily  Lepadin»'— Ouitinunl. 

4  renus  lATfrnB 79 

Key  to  American  ti\Ht'iim 79 

Ixffjafl  anatifc'ta 7n 

hillti SO 

anMfH'era SO 

jief'tinata hi 

fanciculatuH si 

<ien\w  Pf wila^ma s*J 

Key  to  ^nera  an<l  HubK«*ncra s2 

Key  tr>  Aiiiericsui  »|ieri«;H  of  PiifilaHiim  und  Miv»1hmiiu j Ki 

SabfcenuH  ]'fi'<*ilat4ina S4 

F4i*c*ilaflma  k«empf«ri S4 

litiini So 

iiovHaij^lifi* sr> 

inH-c|uilati*rHle S5 

bruve S7 

GenuH  Megalaflina S7 

Hubgenufl  (ilyptelaflina S7 

Megalasina  gnurile  frrafMliiiH ss 

annaiidaliM S'.» 

n*ctuiii \K) 

fliifN^rinatmii 91 

H\\\m^nuii  MuKalanina IKi 

MepiIaHiria  lielliini \Ky 

Genus  ()ct/)laHniiH 93 

Key  to  North  Ainerieau  Hinn-itv  nf  <  )rtnla.Htiiis 94 

C)ctoIaHiiiiH  g(Tyono])hila 94 

riiiilh'ri tK5 

forrcHt  i 90 

Sufj^niiH  I)ichcla«inH W 

CK^tolaHiniH  arncrifanuin 90 

hawaieiiHe 97 

Subfamily  Alepadina' 98 

(ienuH  Conchoileriiia 9S 

viiyatuin 99 

anritutii 99 

GenuH  Hett»rak»iMW 100 

cygnns 101 

(Paraleim.'*)  iHTcarinata 103 

i  renuri  AlepiiA 103 

parilira lOf) 

Family  Verruriila* !()♦> 

( ienus  ViTnica 100 

nexa 107 

alba 107 

euglypta 108 

calothera 110 

darwini Ill 

hot^ki 113 

Bibliography 115 

Explanation  of  plati^s 117 

Index 121 

4715-~Bull.  00-07 ii 


LIST  OF  ILLUSTRATIONS. 


TEXT   FIGURES. 

Page, 

Fig.    1.  Lateral  views  of  (A)  MiUlla,  (B)  Scalpellum,  and  ( C)  I^epas 3 

2.  ScnlpeUum  eon.     «,  rostral;  b,  lateral;  c^  carinal  views  of  the  type- 

specimen  ." 10 

3.  ScnlpeUum  supfrhum.     a,  ventral;  6,  lateral;  andc,  dorsal  views  of  the 

type  specinaen 11 

4.  Scalpellum  gibbutn.     a,  lateral  view;  6,  detail  of  rostrum 17 

5.  Scalpellum  osseum.    a,  lateral  view;  6,  detail  of  rostrum 20 

6.  Scalpellum,  pressum,    a,  ventral  view;  6,  lateral  view 23 

7.  Scalpelhim  gorgoniophilum.    a,  lateral  view;  6,  detail  of  rostrum 34 

8.  Scalpellum  portoricanum.     a,  rostral  and  o,  carinal  details;  fc,  lateral 

view;  S.  portoricanum  intonsum.     </,  detail  of  rostrum;  e,  lateral 

view 35 

9.  Sctil)[>eUum  longicariuatum.     a,  lateral  view;  6,  carinal  view;  r,  rostral 

view 37 

10.  Scalpellum  "sanctipeirense.     n,  lateral  view;  6,  r,  rostrftl  views  of  two 

cotypes 39 

11.  Scalpellum  ralhbun.r.    a,  rostral;  6,  carinal;  and  r,  lateral  views  of 

type;  <f,  inframedian  latus  of  another  individual 41 

12.  ScalpeUnm  aoror.     a,  lateral  view;  ft,  carinal  view;  r,  rostral  view 43 

13.  Scalpellum  arietinum.    a,  lateral  view;  6,  dorsal  view 44  ' 

14 .  S<'alpellum  diceralum.     a,  lateral  view ;  6,  carinal  view 46 

15.  Scal/yellum  idioplax.    a,  lateral  view;  6,  rostral  view;  c,  dorsal  view..  49 

16.  Scalpellum  ftiuuatum.     «,  lateral  view;  />,  rostral  detail  of  type;  c,  a 

young  topoty pe 50 

17.  Scftljyellum  graeilius,    a,  lateral  view;  6,  rostral  view;  <%  carinal  view.  52 

18.  Scalpellum  carinatum.     «,  lateral  and  6,  carinal  views 53 

U).  Sralpellum  albcUrossianum,     Lateral  view 54 

20.  Scalpellum pentacrinarumy  with  6,  dorssil  and  c,  ventnd  details "56 

21 .  Scalpellum  micrumj  with  detail  view  of  rostrum 57 

22.  Scalpellum  formomm.    a,  lateral  view;  6,  detail  of  rostrum;  o,  carinal 

view 59 

23.  Scalpellum  graciUj  with  6,  detail  of  rostrum,  and  c,  carina 60 

24.  ScaipeUum  arUiUarumj  with  details  of  6,  rostrum,  and  r,  carina 62 

25.  Scalpellum  semisculptumj  with  details  of  6  rostrum,  and  c  carina 63 

26.  Scalpellum  aurivilUL     a,  6,  lateral  views;  c,  S.  aurinUiiincerium^  lateral 

view -  65 

27.  Scaljtellum  galapaganum,    a,  lateral  view,  with  details  of  6,  rostrum,  and 

c,  carina 68 

28.  Scalpellum  dicheloplax.     a  lateral,  and  b  carinal  views  of  the  type;  r, 

young  individual ;  d,  S.  dicheloplax  benlhophila 71 

IX 


X  LIST    OF    ILLUSTRATIONS. 

Page. 
Fig.  29.  Scalpelium  nippitnense,  lateral  view 74 

30.  SccUpellum  imperfectum,  lateral  view  of  type 75 

31.  Scalpelium  sanctivbarbanv.     o,  type;  6,  a  young  individual 77 

32.  a,  6,  Ociolaftmis  geryonophiUi;  c,  0.  mulleri;  dj  0.  forresti 94 

33.  OcloloJtmis  americanum.     a,  carinal;  6,  basal,  and  c,  lateral  views  of  the 

type;  d,  lateral  view  of  an  old  individual 96 

34.  Segments  from  the  6th  cirrus  ot  (A)  Pandepcta  percarinata,  (B)  Ileter- 

alepas  reXj  and  ( C)  Alepas  pacificn 100 

35.  Heteralepaa  cygriiis 102 

36.  Alepas  pacific^ 105 

PLATES. 

Facing  page. 

Plate  I.  Scalpelium  Mroemii  and  its  8ul)8pecies 122 

n.  ScalpeUwn  gigauteniHy  fig.  1;  S.  reg'nim  latidori<um,  figs.  2,  3,  7;  S.  re- 

gihOf  figs.  4,  5,  6;  S.  regiuntj  fig.  8;  S.  regium^  variety,  figs.  9,  10..       122 

III.  Scalpelium  giganteum^  fig.  1;  S.  velutinum,  figs.  2,  3;  S.  regium,  figs. 

4,  5 122 

IV.  Mandibles,  maxilla%  and  cirri  of  I^padidx 122 

V.  Mandibles,  maxilla*,  and  cirri  of  Lepadidie 122 

VL  Pcecilasma  kxmpferi  I'dum^  figs.  1,  2;  P.  ktempferif  figs.  3,  4,  5;  P.  in- 
irquilaterale^  figs.  6,  7,  8,  11,  12;  P.  i.  brevet  figs.  9,  10;  P.  kvcmpferi 

n9vivanglin\  figs.  13,  14 122 

VIL  Megalasma  subcarinatumj  figs.  1,  2,  3,  4,  5;  M.  gracile  graciliusy  figs.  6, 
7,  8,  9;  iV.  rectum^  figs.  10,  11,  12,  13,  14;  Jf.  annandald,  figs.  15,  16, 

17,  18,  19 122 

VIIL  Lepas  anserifera^  figs.  1,3;  L.  hillii^  fig.  2;  L.  peclinata^  varieties,  figs. 

4,  5,  6;  L.  hum,  fig.  7;  L.  pectinata,  fig.  8 122 

IX.   Vonchoderma  virgatum,  fig.  1;  C  auritum,  fig.  2;  Lejios  analifera,  figs. 

3,  4,  5;  L.  fascicularis,  fig.  6 122 

X.    Verruca  eugjypta,  figs.  1,  2,  3;    V,  danviuiy  iif:s.  4,  5,  6,  7,  8 122 

XI.    Verruca  calotheca,  figs.   1,  2,  3;    V,  hoekif  figs.  4,  5,  6;    V.  nexa  alba, 

figs.  7,  8 122 


THE    BARNACLES  (CIRRTPEDTA)  CONTAINED  IN  THE 
COLLECTIONS  OF  THE  U.  S.  NATIONAL  MUSEUM. 


By  Henry  A.  Pilsbry, 

Special  Ouralor  of  the  Dejtariwnil  of  Molbisca^  Academtj  of  Natural  Sciences  of  PhiJUi- 

ifelphia. 


INTRODUCTION. 

The  collection  of  Cirripedes  iu  the  United  States  National  Museum 
contains  material  derived  from  many  sources.  The  most  extensive 
series  was  received  from  the  United  States  Bureau  of  Fisheries,  and 
is  due  to  the  work  of  the  steamers  Albatross  and  I^ish  Hawk  dur- 
ing the  past  twenty-five  years  or  more  in  both  Atlantic  and  Pacific 
waters.  A  considerable  series  of  European  forms  was  included  in 
the  Jeffrevs  collection  of  mollusks  purchased  by  the  United  States 
National  Museum,  most  of  them  preserved  dry.  Smaller  accessions 
from  many  localities,  chiefly  American,  are  the  gifts  of  friends 
of  the  Museum.  From  these  seveml  sources  a  good  representation  of 
the  shore  and  pelagic  forms  of  both  Atlantic  and  Pacific  coasts  has 
been  obtained,  with  a  rich  though  doubtless  incomplete  fauna  of  the 
deep-water  cirripedes  of  the  east  coast,  and  a  much  less  complete  col- 
lection of  those  of  the  west. 

The  present  paper  deals  with  the  pedunculate  cirripedes  and  the  ses- 
sile family  Verrucid8B  only.  All  species  represented  in  the  National 
Museum  are  mentioned  or  described,  and  incidentally  all  known 
species  of  the  United  States  and  adjacent  waters  are  treated  mono- 
graph ically,  though  descriptive  matter  relating  to  well-known  forms 
is  restricted  to  keys  for  the  determination  of  species.*  Up  to  this  time 
only  about  a  dozen  species  of  pedunculate  cirripedes  have  been  recorded 

«The  present  pai)er  should  be  used  in  connection  with  the  writer's  reports  on 
Hawaiian  and  West  American  Cirripedes,  Bulletin  of  the  U.  S.  Fish  Commission, 
XXVI,  pp.  179-204,  which  also  deal  with  material  in  the  National  Museum. 
Species  discussed  in  those  reports  are  mentioned  herein  only  when  additional  mat^ 
rial  has  come  to  hand. 
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2  BULLETIN   60,  UNITED   STATES    NATIONAL    MUSEUM. 

from  North  American  waters,  and  no  Verrucidae.  The  Pedunculata 
now  known  from  our  coasts  number  56  species  and  9  subspecies,  and 
the  VerrucidaB  5  species  and  1  subspecies. 

A  few  notes  on  the  distribution  of  the  species  may  be  useful.  With 
one  exception,  all  of  our  pelagic  cirripedes  are  very  widely  distributed 
forms,  already  known,  from  many  Atlantic  and  Pacific  localities.  One 
pelagic  species,  Alepas  pacljica^  materially  enlarges  our  knowledge  of 
a  small  and  little-known  group  of  forms  commensal  on  large  medusae. 
Those  having  opportunity  should  especially  look  for  barnacles  of  this 
type. 

The  deep-water  forms,  both  of  Lepadidai  and  Verrucidae,  support 
the  opinions  advanced  by  Hook,  Annandale,  and  others  that  deep-sea 
cirripedes  have  a  very  wide  distribution.  The  deep-wator  fauna  of 
the  Atlantic  is  fairly  homogeneous,  many  of  the  species  from  off  our 
coast  being  very  closely  related  to  those  from  the  Azores  and  east- 
ward, while  some  species  of  Scalpdlum  range  from  off  Nova  Scotia  to 
southern  Europe  and  south  to  Tristan  da  Cunha.  The  number  of 
very  large  species  of  SccdpeUum^  Pm^ilasma,  and  Verf^uca^  found  off 
our  east  coast,  is  unequaled,  so  far  as  I  know,  in  any  area  of  equal 
extent.  A  considerable  number  of  North  Atlantic  species  stand  very 
close  to  Pacific  and  Indian  Ocean  forms,  and  a  few  are  probably  iden- 
tical sj^ecifically. 

Exclusive  of  pelagic  forms,  the  species  of  the  Atlantic  and  Pacific 
coasts  of  the  United  States  arc  distinct,  with  possibly  one  exception,^ 
but  several  of  the  Californian  species  are  closely  related  to  those  of  the 
Atlantic. 

From  the  very  scanty  data  at  hand  it  seems  that  the  Antillean  region 
is  an  area  of  specific  differentiation,  a  number  of  very  distinct  specific 
types,  not  related  to  known  Atlantic  forms,  occurring  there.  A  com- 
parison of  this  fauna  with  the  Panamic  will  doubtless  prove  interest- 
ing, but  nothing  is  yet  known  of  Panamic  cirripedes. 

In  the  generic  nomenclature  I  have  been  o})liged  to  make  various 
changes  from  the  ordinary  usage,  yet  only  in  cases  where  the  univer- 
sally accepted  rules  of  priority  have  been  transgressed.  A  few  new 
generic  and  subgeneric  terms  are  introduced,  chiefly  for  groups  nearly 
or  (juite  unknown  in  the  time  of  Darwin. 

The  privilege  of  studying  these  barnacles  1  owe  to  Dr.  Richard 
Rathbun,  assistant  secretary'  in  charge  of  the  United  States  National 
Museum.  I  am  indebted  also  to  Prof.  G.  O.  Sars  for  the  gift  of 
examples  of  Scaipelimn,  Finally  1  must  thank  Miss  Helen  Winches- 
ter for  her  careful  work  in  drawing  the  illustrations  for  this  paper, 

tt  Scalpel  III  in  rnjiitm  latidorsurriy  an  Atlantic  fonii,  specimens  of  wJiich  are  labeled 
as  from  a  station  off  British  Columbia.     No  Pacific  8i)ecie8  was  taken  with  them. 
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Family  LEPADID.E  Darwin. 

Cirripedia  having  a  |)eduncle,  flexible  and  provided  with  nmsides. 
Scuta  furnished  only  with  an  adductor  mu.sclo;  other  valves,  when 
present,  not  united  into  an  immovable  ring  (Darwin). 

Professor  Gruvel  has  proposed  to  dismember  the  family  Lepadidte, 
recognizing   four   families,    nearly   corresponding    with    the  groups ' 
herein  recognized  a^i  subfamilies,  thus: 

Polyaspidoe  Gruvel  =  Sealpellinfe. 

Pentaspida>  Gruvel  =  Lepadina>  -\- Cone /i/)(/rr/u a  iind  Oxynnapis. 

Tetraspida3  Gruvel  =Iblina\ 

Anaspida^  Gruvel  =  Alepadina'—  Cimchadtrmo, 

I  would  probably  have  accepted  Gruvel's  families  had  the  names 
)>een  Iwised  upon  generic  terms;  yet  in  that  case  1  would  be  disposed  to 
place  (y.ri/tiaf<pl8  with  ScalpeUuni  rather  than  with  Lrpa^^  and  on 
account  of  the  structure  of  the  scutum  1  would  group  Cmichoderma 
with  AUpaa^  though  the  armature  of  the  cirri  is  different,  and  may 
indicate  a  closer  relation  to  the  pentaspidian  group. 

The  terminology  of  the  external  parts  of  pedunculate  })arnacles  is 
sufficiently  explained  by  the  following  diagrams: 


i  t 


i  r 
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Fig.  1. — Lateral  views  of  ^A)  Mitella,  (if)  Scalpellim,  and  (O  LErAs.     o,  carina;  cl,  carinal 
LATVs;   //,  inkramedian  latus;  /,  latera:  p,  peduncle:  r,  RosTBrM;  rl,  rostral  latus;  «.  srr- 

TUM,   gr,  8UBCARINA;   t,  TERCJVM,  \d,  UPPER  I.ATU8. 

KEY    TO    THE   (.EXEK.V    OF    LEPAI)IIXE.« 

a.    I'nibones  of  scuta  and  carina  al>ove  the  middle  of  the  plates  or  apical;  a  basal 
whorl  of  plates  lx»lovv  the  j)rincii>al  flfj^e;  peduncle  scaly. 

Suhfamily  Scalpellin.e. 
h.    Valves  IH  or  inore,  all  with  apical  uiiihones;  latera  in  thcha-^al  whorl  numerous. 

Genus  }fHelUi. 
hh.    \'alves  12  to  ir>,  the  basal  v\li<>rl  of  plates  with  2  or  \\  i>airH  of  latera. 

Genus  Sailpellurn. 


oAVith  the  excei)tion  of /6/<(,  all  the  genera  included  in  this  key  occur  in  North 
Americau  waters.  Only  such  genera  as  are  treated  of  in  the  following  pages  are 
included  in  the  key.    - 
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666.  Valves  8,  all  with  apical  uuilxinen,  and  finely  crenated  lines  of  growth,  the 
scuta,  terga,  and  carina  large,  r<»8truni  and  one  pair  of  latera  small;  peduncle 
covered  with  nniall  scales,  those  of  the  upix^r  row  crenate<l;  terminating  at 

the  base  in  a  calcartH)us  cup  or  row  of  disks Genus  LUhotrya. 

aa.  Umbones  of  scuta  and  terga  apical,  no  other  valves  present;  i)eduncle  covered 

with  chitinous  spines Subfamily  Iblin.*:. 

6.  Valves  4;  characters  those  of  the  gu])family Genus  Jhia. 

aan.  Valves  5;    terga,   scuta,   and   carina  large,   the   latter  two   having  umbones 
slightly  above  the  middle  of  the  plates;   carina  angularly  l>ent;   |)eduncle 

with  calcareous  spines Subfamily  Oxyxaspidin.e.     Genus  Orj/juifipis. 

aacui.  Valves  3  to  5;  carina  with  the  two  ends  unlike,  the  umlx)  basal  or  below  the 
middle;  umbo  of  scutum  at  or  near  the  rostral  angle;  caudal  appendages  one- 
jointed  ;  peduncle  nude ' Subfamily  Lepadin^. 

6.  Plates  fully  calcified,  approximate. 
c.  Carina  extending  upward  l)etween  the  terga;  one  or  more  lateral  filaments  at 

bases  of  first  cirri;  caudal  appendages  smooth Genus  Lepaj^. 

cc.  Carina  extending  to  the  base  of  the  terga,  truncate  at  base;  no  lateral  fila- 
ments; caudal  appendages  spinose. 

d.  Carina  narrow  th roughou t Genus  Pwcila^ma, 

d<l.  Carina  with  wide  sides  toward  the  base Genus  Megnlnsma. 

hh.  Plates  incompletely  calcified,  the  hard  portions  separated  by  wide  chitinous 
spaces;  scutum  cxilcified  in  two  or  three  diverging  branches;  carina  termi- 
nating l)elow  in  a  disk,  cui>,  or  fork  at  the  base  of  the  capitulum.     Valves  5 

or  sometimes  apparently  7 (ienus  Odolasmia. 

aaaaa.  Valves  wanting,  or  greatly  reduced,  widely  separated  and  inconspicuous,  scuta 
when  present  with  the  umbones  near  the  middle  of  the  otrcludent  margin. 

Su])familv  Alepadin^. 

6.  Valves  2  to  5,  very  small;  carina,  when  present,  with  the  upper  and  lower  ends 

nearly  alike;  lateral  filaments  at  bases  of  first  pair  of  cirri;  caudal  appendages 

wanting.     Living  attached  to  floating  objec^ta Genus  Conchoderma. 

hh.  Only  a  pair  of  vestigeal  scuta  develope<l;  integument  thin,  without  internal 
muscular  layer;  cirri  unusually  short,  composed  of  few  joints;  caudal  appen- 
dages one-jointed.     Living  attached  to  medusa' Genus  Alepas. 

bbh.  Capitulum  wholly  without  plates,  or  with  a  pair  of  vestigeal  scuta,  a  muscular 
layer  underlying  the  integument;  cirri  long;  caudal  apj)endagt^s  well  devel- 
oped, composed  of  several  spinose  segments.  Living  attached  to  objects  on 
the  bottom Genus  IleteroUepas. 

Genus  MITELLA  Oken. 

1815.  MiUlla  Oken,  I/ehrbuch  der  Zoologie,  J,  p.  362,  for  Lepcu< pollieipes. 

1817.  Pollicipes  Leach,  Journal  de  Physique,   LXXXV,  p.  68,  July,  1817,  no 

type  mentione<l. 
1861.  Pollicipes  Darwin,  Monograph  on  the  Cirrii)edia,  p.  293,  and  of  authors. 
1904.    Vmicheria  Pallary,  Journal  de  Conchyliologie,  LTI,  p.  7. 

It  is  much  to  bo  regretted  that  Darwin  allowed  the  general  use  of  the 
name  Pollicipes  to  influence  his  course  in  rejecting  the  earliest  generic 
name  for  this  group,  contrary,  a^  he  writes,  to  the  rules  of  the  British 
Association.  Had  he  accepted  the  earliest  name,  it  would  long  ago 
have  become  universally  current.  As  matters  stand  we  have  no  option 
"s  the  generic  term  Mltella^  which  Darwin  himself  showed  to 
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be  prior  to  Pollicipes,  The  supposed  new  genus  Vaucher!a  was  based 
on  the  scutum  of  Mltella  pollu-ipes^  which  was  thought  to  be  the 
internal  shell  of  a  slug. 

The  few  species  of  MiteUn  are  littoral  barnacles,  often  extremely 
abundant.  The  eastern  American  shores  are  without  species;  but  one 
occurs  on  the  west  coast. 

MITELLA  POLLICIPES  (Gmelin). 

1790.  Lrjxis poUicipeff Gmklis,  Syst.  Nat.,  13th  ed.,  p.  3218  (in  Mari  Me<literraneo). 
17W.  Lepus  gallornm  Spenglkr,  Skrifter  Naturhiyt.  Selskabet,  1,  \A.  vi,  fig.  *.'. 
1824.  PoUiciprs  cornucopia  Leach,  Encycl.  Brit.,   Siippl.   Ill,  and  <»f  Darwin, 

Monograph  on  the  Cirri pedia,  1851,  p.  298,  pi.  vii,  fig.  l,and  subsequent 

authors. 
1904.    Vnucheria  tiitgitana  Pallary,  Joum.  de  Conchy liologie,  LII,  p.  7,  pi.  iii, 

figs.  2,  3,  4. 

Localities.— ^o.  13008,  U.S.N.M.,  France, Thos.  Wilson.  No.  12377, 
Gulf  of  Gascony,  J.  Gwyn  Jeffreys  collection.  No.  12392,  Biarritz, 
**■  eatable  and  sold  in  the  market,"'  Jeffreys  collection.  He  Dieu,  Ocean, 
Isaac  Lea  collection. 

MITELLA  POLYMERUS  (Sowerby). 

1833.  PoUidpe*  pohrmerus  Sowerby,   Proc.    Zool.   Soo.   Lond.,  p.   74  (coast  of 

California) . 
1851.  Pollicipes polymerus  Sowerby,  Darwin,  Monograph  on  the  Cirri|XMiia,  p.  307, 

pi.  VII,  fig,  2. 

Localities. — Plover  Bay,  near  Bering  Strait,  Siberia,  associated  with 
Conchodemia  aurituvt  and  Coronula  diadcma^  on  a  humpback  whale 
(Megaptera  re?*mhilis  Cope),  taken  by  Captain  Redtield,  W.  H.  Dall, 
Western  Union  Telegraph  P:xpedition,  1865.  No.  6609,  Tledoo  vil- 
lage, near  8usk,  British  Columbia,  James  G.  Swan.  No.  328S9, 
Barclay  Sound,  British  Columbia,  Alhatross,  No.  9203,  Neah  Bav, 
Washington,  James  G.  Swan.  Mouth  of  Columbia  River,  Ra3^mond. 
No.  32883,  "Upper  California,''  T.  Nuttall,  as  I\  rtitrrtrmi  Conrad. 
Isaac  Lea  collection.  No.  32887,  Drakes  Bay,  California,  Alhatross, 
No.  3083,  Wilmington,  California,  I).  S.  Jordan.  No.  32890,  Mon- 
terey Bay,  W.  H.  Dall.  No.  11145,  Santa  Rosa  Island,  California, 
P.  Sc^humacher.  Nos.  2547,  11152  (and  28510?),  San  Diego,  Califor- 
nia, C.  R.  Orcutt,  O.  N.  Sanford,  and  Edgar  A.  Mearns,  U.  S.  Army. 
No.  32888,  San  Quentin  Bay,  Lower  California.  No.  32882,  Rosario, 
Lower  California. 

This  common  species  of  the  west  coast  is  rcadilv  known  bv  the  numer- 
ous  irregularly  arranged  scales  at  the  base  of  the  capitulum.  The 
valves  are  usually  much  worn,  and  the  peduncle  is  covered  with  very 
fine  scales.  Dr.  W.  II.  Dall  took  specimens  from  a  humpback  whale 
in  Bering  Sea,  the  highest  latitude  known  for  a  member  of  this  genus. 
These  specimens  I  at  first  thought  wore  J/.  poUlcipes^  as  they  have 
lost  many  of  the  lower  plates,  perhaps  by  the  solvent  action  of  the 
preservative.     {Fig-  ^A.) 
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MITELLA  MITELLA, (Linnaeus). 

1758.  TjCpnsi  mitclla  Lixx.F.rs,  Sypt.  Nat.,  10th  ed.,  p.  068. 

1851.  PoJlicipen  initeUa  Dakwin,  Monograph  on  the  Cirripedia,  p.  316,  pi.  vii, 
fig.  8. 

Lfwaliti^iR, — No.  32891,  Pa^fo  Pago,  Tutiiila,  Samoan  Islands,  Sir 
Charle.s  Eliot.  Sumatra,  I.  Lea  collection.  No.  e32880,  Turon  Bay, 
Cochin  China,  Isaac  Lea  collection.  No.  32881,  Hongkong,  China, 
Wni.  Stinipson;  North  Pacific  Exploring  Expedition.  No.  32892, 
Fusan,  Korea,  P.  L.  Jouy.  Nos.  223t»2,  25379,  and  2*)708,  Japan, 
K.  Hitchcock  and  H.  Loomis.  No.  1<>295,  near  Enoshima,  Japan, 
F.  Stearns. 

Genus  LITHOTRYA  Sowerby. 
1851.  Lithotrya  D.\rwin,  Monojjraph  on  the  Cirrij>e<lia,  I.ei>adidff',  p.  332. 

LITHOTRYA  PACIFICA  Borradaile. 

1900.  X.  pacifira  Borradaile,  Proo.  Zool.  Soc,  p.  798,  pi.  u,  figs.  3,  3a  (Funafuti, 
outer  reef). 

Localities, — Makcnio,  Pauniotus,  on  the  reef,  AIhat7*os8^  October 
21, 1899.     Funafuti,  Ellicc  Islands,  reef,  AJhatross,  Deceml:)er  24, 1899. 

This  form  is  probably  not  distinct  specifically  from  /.  nicoharica 
Reinhardt,  which,  however,  has  the  lateral  plate  shorter.  Many  of 
the  specimens  taken  at  Pauniotus  are  much  larger  than  Bornidaile's 
type.  An  adult  but  not  old  example  measures:  total  length,  (^i  mm.; 
length  of  carina,  19.5  nmi.:  carino-rostnil  diameter  of  capitulum,  15 
mm.     A  small  example  was  collected  at  P\mafuti,  the  type  locality. 

LITHOTRYA  DORSALIS  (EUis). 

1851.  L.  dormlii^  Ellis  in  Darwin,   Monograph  cm   tlie  Cirripeilia,   Tjepadida.», 
p.  351. 

Localiticfi. — No.  11529,  San  Salvador,  Albtrtross,  LSS*).  Specimens 
are  also  reported  as  in  the  Museum  from  Jamaica  and  Porto  Pico. 

Genus  SCALPELLUM  Leach. 

1817.  ScalpeJlnm  Leach,  Journal  de  Physique,  de  Chiniie,  d'histoiro  naturelle  et 

des  art.s  l-XXXV,  p.  68. 
1851.  Darwin,  Monograph  on  the  Cirriix^dia,  l^epadida*,  p.  215. 
1883.  HoEK,  Challenger  Report,  VIII,  Cirripedia,  p.  59. 
1905.  (truvel,  Monographie  <les  Cirrhijx>des,  p.  23. 

Scalpellum  is  much  the  largest  and  most  varied  genus  of  Pedunculate 
cirripedes,  numbering  about  14(>  sj)ecies.     The  types  of  38  species  and 

7  subspecies  are  in  the  colh^ction  of  the  Museum.  A  very  larg(»  pro- 
portion of  the  species  occur  in  depths  of  over  1(><I  fathoms,  and  new 
forms  are  constantly  brought  to  light  by  the  various  expeditions  for 
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the  exploration  of  the  sea  bottom.     The  number  of  species  known  is 
probably  only  a  fraction  of  those  actually  existing. 

The  current  classification  of  the  si^ecies  of  ScalpelluNi  we  owe  to 
Dr.  Hoek,  who  composed  this  scheme  of  the  major  groups: 

A.  Valves  imperfectly  calcified. 

B.  Valves  perfectly  calcified. 

A.  A  portion  of  the  carina  projecting  freely. 

B.  Carina  angularly  bent. 

C.  Carina  simply  bowed. 

A.  With  a  subcarina. 

B.  Without  a  subcarina. 

a.  Species  with  a  rostrum. 
h.  Species  without  a  rostrum. 

While  this  grouping  and  its  amplification  in  Hoek's  key  to  the 
species  and  in  Gruvel's  later  monograph  has  been  of  enormous  assist- 
ance to  subsequent  students,  yet  it  often  fails  to  show  the  true 
relationships  of  many  of  the  species  now  known,  owing  to  the 
fact  that  the  shape  of  the  carina  and  the  presence  or  absence  of  a 
rostrum  are  charax^ters  i?i  which  there  is  diversity  among  very  closely 
related  species,  I  need  only  instance  S,  stroemii  and  its  immediate 
allies,  forms  no  doubt  closely  akin,  yet  distributed  into  two  of  Hoek's 
divisions  by  the  characters  of  the  carina;  and  the  species  related  to 
S.  velutinum^  some  of  which  have  a  small  rostrum,  others  none. 
Whether  a  more  natural  key  will  also  prove  more  convenient  in  prac- 
tical use  than  one  employing  artificial  characters  remains  to  be  tested. 
An  attempt  is  made  below  to  indicate  the  natural  groups  within  the 
genus,  so  far  as  I  can  determine  them  b}^  the  material  before  me. 
The  data  existing  on  the  complemental  males  supports  the  new  classi- 
fication proposed. 

KEY    TO   SUBGENERA    AND   SECTIONS   OF   THE   (JENUS   SCALPELLUM. 

a.  Female  and  hermaphrodite  with  a  subcarina;  male  with  a  distinct  capitulnm  and 
peduncle. 

b.  Only  the  tergum   interposed  between   the   scutum  and  carina;   capitulum 
7W/ici/x'.'<-like;  male  with  the  capitulum  protected  by  6  well-develoj^>ed 

plates I.  Subgenus  Cnlantira,  p.  8. 

bb.   An  upper  lateral  plate  interix)8ed  below  the  tergum,  between  scutum  and 
carina;  capitulum  resembling  that  of  normal  Scalpellum  in  general  shape. 

II.  Subgenus  *Sm//}M7/i,  p.  13. 

(ut.   No  subcarina  present;  upper  lateral  plate  occupying  the  middle  of  the  side  of 

the  capitulum;  male  oblong,  not  divided  into  capitulum  and  peduncle,  with 

minute  valves  or  none Subgenus  Scalpellum, 

6.  Plates  well  calcified,  none  of  them  V-shaped. 

c.   Inframedian  latus  largo,  sulxjuadrate,  pentagonal  or  rounded-oval,  wide 
in  the  upper  part,  the  umbo  not  above  the  middle. 

III.  Section  ScaJj^elluiUf  .v.  sir.,  p.  13. 
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cc.  Inframedian  latos  small  or  narrow,  triangular,  hourglasf^-shaped,  or 
irregular. 
d.  Rostral  latus  low,  usually  twice  as  wide  as  high. 

IV.  Section  Hoioscalpellmny  p.  25. 

dd.  Rostral  latus  usually  as  high  as  wide,  with  short  basal  margin. 

V.  Section — p.  47. 
bh.  Plates  imperfectly  calcified,  at  least  the  tergum  V-shaped. « 

VL  Section  Neoscalpellum,  p.  69. 

•  Keys  to  the  species  described  in  this  report,  and  incidentall\'  to  all 
known  North  American  forms,  are  given  under  each  sectional  head 
below. 

The  subgenera  Calantica  and  Smilium  should,  in  my  opinion,  be 
elevated  to  the  rank  of  genera;  but  as  only  two  species  of  Calantica  and 
none  of  SmUimn  are  described  in  this  paper,  I  have  followed  the  cur- 
rent generic  arrangement.  Both  groups  are  more  primitive  than 
Scalpellum^  and  Calcmtica  was  probably  ancestral  to  Scaipellum  and 
Smilium, 

Sections  IV  and  V  are  mutually  more  closely  related  than  the 
others,  yet,  as  they  seem  to  constitute  natural  phyla  and  are  very 
numerous  in  species,  I  have  retained  them  separate.  The  rostrum 
may  be  either  present,  vestigeal,  or  absent  in  the  last  four  groups. 

I.  SubgenuB  CALAHTIGA  Gray. 

1^25.  Calantica  Gray,  Annals  of  Philosophy,  n.  ser.,  X,  p.  101,  for  S.  villomm 
Leach. 

The  capiUdum  has  two  wh/rrU  of  platen^  tJie  xipper  consiMing  of  scat  a  ^ 
terga^  and  carina^  the  terga  occujyyhig  all  tlie  spaoe  hetwefm  scuta  and 
carina,'  lower  whorl  consisting  of  three  pairs  of  latern^  rostrum^  and 
svhcarina,  UmJbones  of  all  the  plutes  are  ajncaL  Coniplem  en  tal  nuihs 
with  a  distinct  capituluni  furnished  with  valves  and  a  pedaneU,  Type^ 
S*  vittosum. 

The  capitulum  closely  resembles  that  of  roUiclpes^  yet  differs  (1)  by 
greater  specialization  of  the  armour,  there  being  })ut  a  single  basal 
whorl  of  plates,  and  (2)  by  the  presence  of  coniplemental  males,  as 
in  ScalpeHum  and  Ihla^  yet  these  males  resemble  miniatures  of  the 
hermaphrodite  form.  Scalpellum  differs  from  Calantica  chiefly  by 
the  elevation  of  the  lateral  plates,  which  become,  as  "  upper  latera," 
members  of  the  upper  whorl  of  plates,  and  therein*  modify  the  relative 
positions  and  shapes  of  the  terga  and  scuta.  In  the  typical  forms  of 
Calantica  the  median  lateral  plate  can  not  properly  be  called  an  "upper 

« Section  VI,  as  defined  in  this  key,  would  include  forniH  ui  diveri-e  ancestry,  but 
parallel  in  the  one  character  of  reduction  of  the  calcified  portionn;  and  in  actual 
practice  all  such  species  would  have  to  be  given  place  in  a  key  t^)  the  species  «>f  this 
section,  though  they  should  be  groupe<]  with  their  real  allies.  In  dealing  with 
parallel  phyla  it  is  probably  impossible  to  constnict  a  key  for  the  convenient  deter- 
mination of  specimens  without  using  artificial  characters. 
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latus,''  since  it  is  clearly,  by  form  and  position,  a  member  of  the  lower 
whorl  of  plates.  It  is,  however,  clearly  homologous  with  the  plate 
which  became  an  upper  latus  in  the  more  advanced  and  specialized 
forms  of  ScaipeU/um.  An  intermediate  stage  is  represented  by  S,  pol- 
licipedoides  Hoek  **.  and  various  other  species. 

The  two  species  to  be  described  below  belong  to  two  rather  distinct 
groups  of  this  subgenus,  definable  as  follows: 

I.  Section  CcUa/ntica  8.  str.  Plates  of  the  lower  whorl  low  and  wide, 
triangular,  small  and^sepai*ated,  not  concealing  the  bases  of  the  upper 
whorl  of  plates.  Scales  of  the  peduncle  minute.  Plates  covered  with 
a  distinct  cuticle.     Western  Pacific. 

S.  villos^im  Leach,  "Eastern  Seas." 

S.  poUidpedoides  Hoek,  south  of  New  Guinea. 

S,  trispino»um  Hoek,  Sulu  Sea,  82-102  fathoms. 

S.  €08  Pilsbry,  Japan,  71  fathoms. 

n.  Section  Scilladepas  Seguenza.  Plates  of  the  lower  whorl  well 
developed,  high  and  recurved,  covering  the  })ases  of  thojse  of  the  upper 
whorl.  Peduncle  very  short,  covered  with  scales  of  moderate  size. 
Plates  conspicuously  calcareous,  not  covered  with  a  distinct  cuticle. 
Atlantic  and  Arctic  oceans.* 

S.  calycul^is  Aurivillius,  Azores,  850-900  meters. 

S.  falcatum  Aurivillius,  Azores,  454  meters. 

S.  gemma  Aurivillius,  Greenland,  1,800  meters. 

S.  superhum  Pilsbry,  off  S.  E.  United  States,  352-440  fathoms. 

S.  grimaldi  Aurivillius,  Azores,  845-1,230  meters. 

SCALPELLUM  EOS,  new  species. 

Type.— Osit.  No.  32877,  U.S.N.M. 

Type'hxxdity. — Albatross  Station  3741,  off  Ose-zaki,  Hondo,  Japan, 
in  71  fathoms,  on  a  large  Balanus, 

The  capitulum  is  subtriangular,  compressed,  the  ventral  margin 
nearly  straight,  with  armour  of  13  plates,  those  of  the  lower  whorl 
very  small  and  inconspicuous;  covered  with  a  smooth,  yellowish  cuti- 
cle. The  plates  are  lightly  marked  with  lines  of  growth  and  a  few 
weak  coarse  radial  striae  on  the  ventral  half  of  the  scutum.  Sutures 
linear.     The  umbones  of  all  the  plates  are  apical. 

«See  Hoek,  Koninklijke  Akademie  van  Wetenschappen  te  Amsterdam,  Proceed- 
ings of  the  section  of  Sciences,  VII,  p.  92,  figs.  4-6  (Dec.,  1904). 

^The  group  ScUlsdepas  was  established  by  Seguenza  in  1872  for  Italian  and  Sicilian 
miocene  and  pliocene  forms,  with  the  tyj)e  S,  carinatus  {Pollieipes  carinatusFhiWppi). 
It  was  correctly  recognized  as  a  group  intermediate  between  Pollicipes  and  Scalpellum, 
The  earlier  species  appeared  in  the  Cretaceous.  The  miocene  and  pliocene  forms 
are  very  closely  related  to  modern  deep-water  species  of  the  Atlantic,  and  should  be 
carefully  compared  therewith.  Good  descriptions  and  figures  of  them  may  be  found 
inG.  de  Alessandri,  Studi  Monografici  sui  Cirripedi  fossili  d' Italia,  in  Palaeonto- 
gmphica  ItaUca,  XII,  1906,  pp.  243,  263. 
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The  scutum  is  triangular,  its  basal  width  more  thau  half  the  length. 
The  oochidcnt  margin  is  >»iroIv  convi-x,  the  ti^rgal  margin  sti-aight, 
the  apex  erect. 

The  tergum  is  long,  subtriangular,  narrower  than  the  scutum.  Its 
oivludent  and  scutal  margins  are  stmight,  earinal  margin  somewhat 
convex.     The  apex  is  erect. 

The  carina  is  narrow,  very  slightly  curved,  with  rounded  roof. 

The  rostrum  is  triangular,  much  broader  than  high,  with  incurved 
apex, 

The  rostral  latus  is  obliquely  triangular,  broader  than  high,  with 
incurved  apex. 

The  median  lateral  plate  is  triangular,  about  twice  as  wide  as  high. 

The  carinal  latus  is  ohliqueh  triangular,  shaped  like  the  rostral 
latus,  with  an  incurved  apex 


The  subcarina  is  triangular,  higher  than  widi?. 

The  peduncle  is  very  large,  subcylindric.  Its  lower  half  is  clothed 
with  very  small,  convex,  rounded,  slightly  scj>arated  scales,  higher 
than  wide,  and  about  0.3  mm.  long.  These  disappear  on  the  upper 
part  of  the  peduncle,  which  is  nude. 

The  two  cotypes  measure  as  follows: 

Length  of  capitulum  IS,  width  at  base  14. ii  mm.  Length  of  the 
peduncle  20  mm.     (Fig.  2.) 

Length  of  capitulum  15.  width  at  Wsc  1'2  nun.  Jjon^h  of  the 
peduncle  13  mm. 

This  species  is  related  to  S.  vUhmtm  Leach,  but  not  very  closely. 
The  carina  is  narrower,  the  terga  erect,  not  recurved.  The  scuta  are 
higher  and  the  rostrum  is  smaller.  The  cuticle  is  smooth,  not  downy 
as  in  S.  viUoawm. 
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ScaipeUum  trispinomm  Hoek"  is  aomewbat  more  nearly  related  to 
S.  (*«t,  but  differs  by  the  projecting  summits  of  the  scutft  and  cairiim. 
the  smaller  rostral  latent,  and  the  shortly  villone  cuticle. 

The  rostrum  and  mil>cnrina  seem  to  be  very  frequently  asymmetrical 
in  the  section  Calantim.  In  the  smaller  of  the  two  cotypes  of  S.  ^iOM 
the  rostrum  is  .strongly  bent  toward  the  right  side  and  the  subcarina 
slightly  so.  In  the  larger  specimen  the  subcarina  is  slightly  bent 
toward  the  left,  the  rostrum  Iwing  wymraetrical.  Neither  of  them 
shows  any  trace  of  a  snbrostrum.  such  as  is  developed  in  S.  villosHtn. 

SCALPELLUM  SUPERBUM,  new  species. 

Typc.—C&t.  No.  H525,  U.S.N.M. 

Tijp-'-lwaVity.^AlhaU-iiM  Station  2(>«i>,  north  latitude  31'='  Oft',  west 
longitude  79^  33'  30",  between  the  Bahamas  and  Cape  Fear,  North 
Girolina.  in  352  fathoms,  on  a  branching  white  coral.  Bottom  tem- 
perature 43.7°. 


Oth,rr  UmlUii'K.—Sfi.  ftll'iO,  U.S.N.M..  Station  2415,  north  latitude 
30"'  44',  we.st  longitude  7!l'"  26',  in  440  fathoms,  bottom  tcmpemturc 
45.6  ,  on  branching  white  coral. 

The  capitulum  is  soniowlint  triangular,  like  that  of  S.  trUpinomm 
Hoek,  wide  and  thick  at  the  Iwise,  composed  of  13  strong  white  plates, 
without  i)er<-eptible  cuticle.  The  plat«s  are  sculptured  with  radiating 
striie  crossed  by  growth-lines. 

The  scutum  is  pyramidal  with  recurved  apex,  and  ban  a  strong 
median  ridge  from  the  apex  to  the  middle  of  the  lower  margin. 
Kadiating  stria?  are  fine  and  well  developed  on  the  Intend  half  of  the 

oCbalkngFr  Report,  VIII,  Cirripedia,  p.  72,  pi.  vi.  ligH.  15,  16. 
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plate.  The  banal  margin  is  concealed  under  the  lower  whorl  of 
plates. 

The  tergum  is  in  part  concealed  under  the  margins  of  the  scuta  and 
carina.  The  visible  part  is  divided  into  two  equal  areas  by  a  prominent 
median  ridge  running  from  apex  to  base.  The  summit  is  erect,  only 
a  trifle  recurved. 

The  carina  is  not  much  curved,  its  apex  not  inserted  between  the 
terga.  .The  roof  is  strongly  carinate  along  the  median  line,  sloping 
and  sculptured  with  radial  strite  on  each  side  of  the  keel.  It  is  very 
wide  at  the  base.     The  sides  are  narrow  and  incurved. 

The  rostrum  is  triangular,  nearly  as  wide  as  high,  with  incurved 
apex,  and  having  a  very  strong  median  longitudinal  rib. 

The  rostral  lateml  plate  is  obliquely  triangular,  with  incurved  apex. 
The  surface  is  coarsely  sculptured  with  several  ver}^  low  radial  ribs, 
numerous  fine  radial  striae,  and  curved,  coarse,  low  growth-wrinkles. 
The  base  of  the  plate  overlies  the  adjacent  bases  of  the  rostrum  and 
inframedian  latera.     There  is  no  suhrostrum. 

The  median  lateral  plate  is  oblique,  triangular,  much  wider  than 
high,  with  the  apex  incurved  and  twisted.  A  strong  flat-topped  rib 
runs  from  the  apex  to  the  basal  margin,  which  in  the  middle  rests 
directly  upon  the  peduncle. 

The  carinal  latus  is  oblique,  triangular,  with  the  apex  curved  under 
those  of  the  inframedian  plates.     The  surface  is  ribbed. 

The  sulxsarina  is  triangular,  usually  asynunetricaK  with  an  incurved 
apex. 

The  peduncle  is  very  short,  and  densely  covered  with  large,  strongly 
imbricating  white  scales. 

length  of  the  capitulum  40,  width  34  mm.  Length  of  the  visible 
part  of  the  carina  3S,  diameter  14  mm.     (Fig.  8.) 

The  plates  show  some  variations  in  shajx^  in  the  four  specimens 
taken,  the  sul>carina  esjx^cially  being  irregular.  It  is  bent  more  or 
less  to  the  right  of  the  median  line  in  two  specimens  from  Station 
^M\K  and  to  the  left  in  two  from  St^ition  ^2415.  In  one  of  those  from 
tlie  latter  station  the  carina  and  scuta  are  straightened,  the  apices  pro- 
jecting, exactly  as  in  *!^.  frt.sjN'fHwu/n  lloek. 

Two  sjxnnmens  from  Station  mi.*)  measure:  l/inigth  of  capituhmi  35, 
width  :^8  mm.     lAMigth  of  peduncle  liJ  mm. 

Length  of  capitulum  'JS,  width  l^*J  mm.     Length  of  jH^duncle  15  mm. 

«!?.  fttipt't'fntfn  is  ch>sely  related  to  »s\  ijf  nuhn  Aurivillius,"  but  it 
diffei's  }>y  the  much  longer  scuta,  which  reach  almost  to  the  summits 
of  the  tergji,  by  the  far  narrower  terga,  K»ss  recurved  at  the  apices; 
bv  the  much  wider  nn^f  of  the  carina,  aiul  tinally  by  the  compara- 
tively smaller  size  of  the  plates  of  the  lower  whorK  and  the  diflferent 

''Studion  iilvr  CirrijKiion,  in  Ktui^l.  S\t'n?*ku  Vftonskaps  Akad,  llamllingar, 
XXVI,  ISJM,  no.  7,  jk  41.     b^t  ixms^t  »»f  iJrtviilaiul,  in  l.SiH)  motors. 
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shape  of  the  median  lateral  plates,  which  are  also  situated  lower. 
5.  g^rimaldi  Aurivillius,  from  the  Azores  in  845  to  1,230  meters, 
which  has  not  yet  been  figured,  is  probably  even  nearer  our  west 
Atlantic  species,  but  it  differs  by  the  straight  carina,  the  shorter  sub- 
carina,  only  a  third  the  length  of  the  rostrum,  and  by  having  the  apex 
of  the  carina  intruding  a  little  between  the  terga.  Until  a  full  descrip- 
tion and  figures  are  published,  the  exact  relationship  of  S,  grinialdi 
to  S.  suj>erhuvi  can  not  be  determined. 

In  the  figured  type  of  S.  nuperhum  the  upper  latus  on  the  side 
shown  is  a  little  abnormal  in  having  an  erect  apex.  It  is  normally 
incurved  on  the  other  side  of  the  same  specimen,  as  shown  on  the 
right  side  of  the  dorsal  view.  The  peduncle,  too,  is  broken  off  short 
in  this  example. 

n.  Subgenus  SMILIXTK  Gray. 
1825.  Smilium  Gray,  Annals  of  Philosophy,  new  ser.,  X,  p.  100  (S.  peronii  only). 

Uppt'f  latus  occupying  the  space  between  scutum  and  carina^  hUrtr  the 
t^njinn /  tiro  or  three  pairs  ofhitera^  with  rostrum  and  suhcarlnafo^rnung 
the  lower  whorl  of  plates.  Plates  13  <n*  If),  Complement  al  male  hamng 
a  normal  pedxi/ncle  and  capitulum^  the  latter  with  plates.  Type^  S, 
ptronlt  Gray. 

In  this  group  the  position  of  the  upper  latus  and  the  general  struc- 
ture of  the  eapituluni  approximate  to  the  condition  in  typical  Sralpel- 
hnn;  but  the  presence  of  a  subcarina  and  the  primitive  Polllcipes-WkQ. 
male  indicate  greater  affinity  to  the  subgenus  Calantuu,  The  known 
species  may  be  grouped  as  follows: 

a.   Valves  13,  inframe<lian  latera  wanting;  male  witli  triangular  eapituluni  and  six 
well -developed  valves.     S.  j)eronii  Gray,  S.  noirpio  Aurivilliu8,  S.  stjrortiutitin 
Pilsbrv. 
cut.  Valvea  15,  three  pairs  of  basal  latera  being  present;  male  more  degenerate,  with 
oblong  capitulum  an<l  three  small  valvea. 

//.    Carina  angularly  bent;  umbo  of  scutum  not  apical.     S.  rosiratnni  Darwin, 

»S'.  nnei  Gruvel. 
bh.  Carina  bowed,  with  apical  uml)o;  umlx)  of  scutum  apical.     S.  stfuamn- 
liferum  Weltner,  S.  stratum  Aurivillius,  >S'.  hertgalense  Annandale. 

The.se  forms  are  oriental  and  austral  in  distribution,  and  none  arc 
represented  in  the  U.  S.  National  Museum  collection. 

III.  Subgenus  SCALPELLXTK,  s.  str. 

Valves  icsiuiHy  wholly  calcified/  caHna  us'ually  angularly  hent^  with 
the  nmlx)  rerrun'ed  from  the  apex,'  inframedian  latus  wide  througlioHt,^ 
the  wniho  at  or  helmc  the  middle  of  its  height;  maha  sacklike^  not  divided 
into  capitidum  and  peduncle^  with  minute  valves  or  none,  Type^  S, 
scalpellum. 

This  series  is  chiefly  characterized  by  the  broad  inframedian  latus, 
with  facets  of  the  wide  summit  against  both  scutum  and  upper  latus, 
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and  with  the  umbo  at  or  below  the  middle,  never  apical.  Besides  the 
species  mentioned  below,  the  following  seem  to  belong  to  this  group: 
S.  calcaratum  Aurivillius,  S.  oimatum  Gray,  8.  mlartiee  Gruvel,  S, 
hamatum  Sal's. 

KEY   TO   NORTH    A>fERICAN   SPECIES. 

a.  Umbo  of  the  scutum  at  its  upper  thinl;  carina  angular  near  the  middle;  umlx)  of 

the  inframedian  latus  eubcentral.     Gulf  of  Mexico S.  gibbum. 

aa.  Umbo  of  the  scutum  near  the  apex;  carina  regularly  bowed  with  apical  umbo; 
inframedian  latus  large,  pentagonal,  or  rounded,  with  subcentral  umbo;  pro- 
fusely hairy.     Califomian  forms. 

b.  Valves  imperfectly  calcified  at  the  indistinct  edge^*,  the  chitinou.**  sutures 

very  wide S.  califomicum. 

bb.  Valves  strongly  calcified,  with  distinct  edges;  sutures  narrower. 

N.  osseum. 
aaa,  Uml)o  of  tlie  scutum  apical,  that  of  the  quadrate  inframedian  latu.son  its  rostral 
lx)rder.     North  Atlantic  and  Arctic  fonus. 
b.   Width  of  the  inframedian  latus  less  than  half  its  height;  rostrum  nar- 
row, tapering  upward S.  jrressnm, 

bb.  Width  of  the  inframedian  latus  more  than  half  its  height. 

c.  Umbo  of  the  inframedian  latus  near  the  middle  of  its  rostral  edge. 

(i.  Rostrum  narrow S.  stroemii. 

dd.  Rostrum  wide,  triangular. .  .*. >S'.  stronnii  hUirosfrum. 

cc.  Umbo  of  the  inframedian  latus  near  the  rostro-basal  angle  of  the 
plate S.  stroemii  subtitroet)ni. 

This  section  comprises  several  subsidiary  phyla,  and  the  group  of 
S.  fitroemu  could  with  some  reason  be  removed  to  form  a  separate 
section,  characterized  ])y  the  high  rostral  latera  of  the  female  and 
hermaphrodite  forms  and  the  more  degtMierate  complemental  males, 
which  have  been  investigated  in  -^S'.  stroitnH  and  S,  nyniphocola  by 
Hoek. 

In  S.  patagonicHin  and  S,  intnne  there  has  been  reduction  of  the 
calcareous  portions  of  the  valves,  the  general  structure  not  being 
much  altered  otherwise. 

GROUP  OF  SCALPELLUM  S(\\LPKLLUM. 
SCALPELLUM   STEARNSII   Pilsbry. 

1890.  JScalpellnm  ateannnii  Pilshry,  The  Nautilus,  IV,  p.  96  (December,  1890); 
Proc.  Acad.  Nat.  Sci.  Phila.,  18$K),  p.  441  (Feb.  3,  1891).— Gruvel,  Mono- 
graphie  des  OirrhiinMes,  1905,  p.  44. 

Loca/itics.  -VaL  No.  32S73,  U.S.N.M.,  east  coast  of  Japan  between 
the  bay  of  Tokyo  and  the  Inland  Sea,  F.  SUmrns,  one  of  the  original 
lot,  dry.  No.  ;V2S74,  »Iapan,  collector  unknown,  dry.  No.  22152, 
Japan,  II.  Looniis,  dry.  No.  I?287r),  A/hafn/ss  Shxtion  8704,  Seno  Umi, 
off  Hondo  Island,  tlapan,  \H  fathoms. 

Two  of  the  fonr  specimens  in  the  collection  siirj>a.<i.s  the  type  of  the 
species  in  size,  measurinjf  as  follows: 
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No.  32873,  a  dry  specimen:  Length  of  capitulum  62,  breadth  30  mm; 
length  of  peduncle  35  mm;  length  of  carina  53,  diameter  at  base  7  nmi. 
No.  32875,  an  alcoholic  specimen;  length  of  capitulum  50,  breadth  34 
mm;  length  of  peduncle  58  mm;  length  of  carina  49,  diameter  at  base 
8  mm. 

In  the  dry  examples  the  peduncle  is  much  shortened  and  the  scales 
l>ecome  crowded.  In  the  alcoholic  individual  taken  hj  the  Albatross 
the  peduncle  is  longer  than  the  capitulum,  and  the  scales  are  seen  to 
be  arranged  in  circular  whorls  separated  by  chitinous  nude  intervals. 
There  are  15  such  whork,  not  counting  some  much  smaller,  irregu- 
larly placed  scales  at  the  base  of  attachment,  each  whorl  being  com- 
posed of  about  17  scales.  These  are  placed  obliquely,  the  upper  and* 
ventral  end  of  each  scale  imbricating  over  the  lower  and  dorsal  end 
of  the  following  scale. 

The  capitulum  and  peduncle  are  covered  with  a  gray  cuticle,  which 
is  distinctly  velvety  to  the  touch.  This  was  not  apparent  in  the  dry 
examples,  and  hence  was  not  noticed  in  the  original  description. 

In  No.  32875  the  carina  is  more  robust,  with  the  umbo  removed  a 
little  more  from  the  summit  of  the  plate  than  in  the  type  lot.  More- 
over, the  carina  reaches  farther  up  toward  the  apex  of  the  tergum, 
its  end  being  at  the  upper  fourth  of  the  carinal  margin  of  the  tergum, 
while  in  the  type  lot  it  is  but  little  beyond  the  upper  third. 

An  alcoholic  example  taken  by  the  Fisheries  steamer  Aliatross  gives 
opportunity  to  examine  the  mouth  parts  and  cirri. 

The  mandible  (Plate  IV,  fig.  4)  has  six  larger  teeth,  counting  the 
blunt  lower  point,  and  two  smaller  ones.  The  lower  point  is  covered 
with  minute  spines. 

The  maxilla  (Plate  IV,  fig.  5)  has  a  sinuous  edge,  closely  set  with 
spines.     There  is  a  tuft  of  delicate  hairs  on  the  upper  border. 

The  first  pair  of  cirri  (Plate  IV,  tig.  1)  has  very  unequal  rami,  the 
anterior  ramus  shorter,  with  12  segments  greatly  produced  on  their 
lateral  borders.  The  posterior  ramus  consists  of  about  16  segments. 
The  spines  are  chiefly  seated  on  the  distal  borders  of  the  segments. 
The  inner  face  of  the  ciri-us  is  very  densely  spinose  all  over. 

The  second  pair  of  cirri  is  shorter  than  those  following,  with  the 
endopod  a  trifle  longer  than  the  outer  ramus.  Externally  they  show 
a  row  of  large  spines  along  the  anterior  border,  about  five  or  six  on 
each  of  the  lower  segments,  the  number  decreasing  to  one  on  the  distal 
ones.  There  are  also  groups  of  smaller  spines  at  the  sutures,  along 
the  posterior  margins.  The  whole  inner  face  of  the  cirrus  is  densely 
hairy. 

On  the  sixth  cirrus,  along  the  anterior  side  of  each  ramus,  there  is 
a  double  series  of  long  diverging  spines,  five  spines  on  each  joint. 
Between  each  pair  of  large  spines  there  is  a  group  of  small  ones. 
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Near  the  ends  of  the  cirri  the  spines  decrease  in  number,  so  that  finally 
there  are  only  one  or  two  pairs  on  each  joint.  Near  the  base  the  joints 
are  much  shorter  than  in  the  middle,  and  bear  four  pairs  of  shorter 
spines.  At  the  posterior  margin  of  the  cirrus,  a  small  group  of  two  to 
four  short  spines  springs  from  the  distal- end  of  each  joint.  Plate  IV, 
fig.  3,  shows  the  arrangement  of  spines  on  a  middle  joint  of  the  sixth 
cirrus.  The  outer  and  inner  faces  of  the  cirri  are  alike,  the  latter  not 
hairy,  and  the  two  rami  are  of  nearly  the  same  length,  composed  of 
about  45  joints. 

The  terminal  appendage  (Plate  IV,  fig.  2)  is  very  small,  only  about 
2  mm.  long,  and  composed  of  six  joints.  It  terminates  in  a  few  long 
bristles. 

Scalpelhim  inerme  Annandale,*  from  Bali  Straits,  160  fathoms,  is 
clearly  a  derivative  from  the  S,  steamsii  stock,  divergent  in  the 
degeneration  of  the  valves.  The  broad  joints  of  the  anterior  branch 
of  the  first  cirrus  resemble  those  of  S.  stearn^ll^  but  according  to 
Annandale^s  figure,  there  are  fewer  joints.  The  caudal  appendages  are 
decidedly  more  developed  in  S,  inenne.  The  mandible  has  numerous 
teeth,  as  in  S,  stearnsii, 

SCALPELLUM  SCALPELLUM  (Linnaeus). 

1767.  Lepns  scalpellum  Linn^us,  Systema  natune,  12th  e<l.,  p.  1109. 
1824.  Scalpellum  itUgare  Leach  and  of  authors. 

Localities, — Cat.  No.  1218(),  32873,  Shetland  Islands,  Jeffreys  col- 
lection. No.  12173,  Unst,  Shetland  Islands,  85  fathoms,  Jeffreys 
collection.  No.  12181,  Swansea  Bay,  Wales,  Jeffreys  collection.  No. 
12174,  Plymouth  (Bate),  Jeffreys  collection.  No.  12175,  Exmouth 
Beach,  Jeffreys  collection.  No.  12171, 150  miles  from  Land's  End,  200 
fathoms  (Sir  John  Anderson),  Jeffrey's  collection.  No.  23188,  Naples, 
zoological  station. 

There  are  also  several  lots  without  locality  data,  but  all  apparently 
British.  The  series  comprises  some  hundreds  of  examples,  and  was 
brought  together  by  J.  Gwyn  eleffreys,  the  well-known  conchologist. 
The  use  of  the  specific  name  vulgare  by  Leach,  Darwin,  and  later 
authors,  was  in  order  to  avoid  tautononiy,  but  changes  on  this  account 
are  now  considered  inadmissible,  and  I  therefore  revert  to  the  Linnean 
name. 

Abundant  as  this  species  is  in  the  seas  of  northern  Europe,  it  has 
not  been  found  on  the  American  side. 


^Annandale,  Malaysian  Barnacles  in  the  Indian  Museum,  Mem.  Asiatic  Soc  of 
Bengal,  I,  No.  6,  p.  75, 1905,  pi.  vm,  figs.  1,  la. 
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SCALPELLUM   OIBBUM,  new  species. 

Tj/yj..— C'«t.  No.  100(H),  U.S. N.M. 

Type~Inc,ilUy.^Albatroi<s  Station  238S.  Gulf  of  Mexico.  North 
latitude  2y^  24'  30",  west  longitude  88°  01',  35  fathoniM. 

Thp  capitulum  U  siihtrianp^lar,  the  ventral  margin  straight,  the 
dorsiil  (carinal)  margin  angularly  l>ent  in  the  middle;  i.«jmposed  of  14 
fully  t-alcified  plates,  separated  by  mther  narrow  chitinous  sutures; 
covered  with  a  thin,  rather  sparsely  hairy  cuticle.  The  plates  are 
very  lightly  marked  with  growth  lines. 

The  scutimi  is  more  than  twice  as  long  as  wide,  with  the  umbo 
slightly  prominent,  at  the  upper  third  of  the  occludent  margin.  The 
tergal  margin  is  very  oblique;  the  lateral  margin  is  angular  below  its 
middle,  the  l«isiil  margin  slightly  concave. 

The  tergum  is  very  much  longer  than  the  scutum,  narrowly  trian- 
gular. The  oicludentmargin  is  slightly 
convex,  becoming  abruptly  and  very 
strongly  recurved  at  the  summit.  The 
scutal  margin  is  nearly  straight.  The 
oiriual  margin  is  composed  of  two  con- 
rave  vurves,  a  very  short  one  above  the 
summit  of  the  carina  and  a  nmch  longer 
curve  below  it. 

The  carina  is  very  prominently  angu- 
lar near  the  middle,  the  dorsal  outline 
straight  al>ovc  the  angle,  a  little  con- 
vex Ix'low  it.  The  roof  is  convex,  but 
bounded  by  low  lateral  ribs,  accom- 
panied at  a  little  di'Htance  by  a  second 
arcuate  rib  on  each  side.  The  sides 
are  wide  and  flat,  marked  with  four  or  vi»w;<4i.  e,  detail," 
five  wrinkles  parallel  to  lines  of  growth.  The  umbo  is  close  above 
the  dorsal  angle  of  the  valve.  The  upper  end  of  the  carina  is  above 
the  upper  third  of  the  carinal  margin  of  the  tergum. 

The  upper  latus  is  rhomboidal,  the  scutal  and  carinal  margins  con- 
vex, the  tergal  margin  straight,  and  the  basal  niaigin  concave.  The 
umtx)  lies  near  the  scutal  margin,  about  midway  between  the  basal 
and  tergal  Ijoi'ders. 

The  rostrum  is  narrow,  parallel-sided,  the  beaks  of  the  rostral  latera 
meeting  over  it  above  the  middle.  The  rostral  latus  is  shaped  like  the 
bracbiopod  Liinjali);  twice  as  long  as  high.  Umbo  acute.  Upper 
and  ImlsiiI  margins  are  parallel,  the  lateral  margin  straight. 

The  inframedian  latus  is  convex,  pentagonul,  very  much  larger  than 
the  other  plates  of  the  lower  whorl,  and  fully  equal  to  the  upper  latus 
in  area.     Its  basal  and  rostral  margins  are  shorter  than  the  others, 
4716— Bull.  60-07 Z 


18  BULLETIN   60,   UNITED    STATES    NATIONAL    MUSEUM. 

and  about  equal.  The  scutal,  upper,  and  carinal  borders  are  succes- 
sively longer,  the  latter  nearly  twice  as  long  as  the  rostral.  The 
umbo  is  nearly  central. 

The  carinal  latus  is  claw-shaped,  the  umbo  projecting  below  the 
carina.  The  basal  and  lateral  margins  are  about  equal,  the  upper 
margin  very  short,  the  carinal  margin  concave,  with  a  low,  submar- 
ginal  rib. 

The  peduncle  is  covered  with  large  imbricating  scales,  in  about  10 
rows.* 

Length  of  the  capitulum  7,  breadth  4  mm.  Length  of  the  peduncle 
2  mm.     (Fig.  4.) 

This  very  distinct  little  barnacle  is  related  to  S.  scalpellurn^  yet 
differs  in  many  respects.  The  capitulum  is  strongly  contracted  toward 
the  base,  while  in  xS.  Hcalpelluta  the  dorsal  and  ventral  margins  are 
nearly  parallel  there.  The  inframedian  latus  is  larger  in  S.  gihhuia^ 
with  a  subcentral,  instead  of  subbasal,  mucro.  The  carinal  latus  is 
comparatively  longer  and  narrower  than  in  S,  f<calpellum^  and  the  ros- 
trum is  narrower.  Finally,  the  carina  is  more  strongly  sculptured 
than  in  S.  acalpdlum, 

S.  gibherujn  Aurivillius,  from  off  the  Rio  de  La  Plata,  differs  by  it« 
smaller  rostrum,  basal  umbo  of  the  inframedian  lateral  plate  and  other 
characters. 

SCALPELLUM   PATAGONICUM  Gruvel. 

1900.  *y.  piUagoniann  Gruvel,  Bull,  du  Mus.  d'hist.  iiat.  Parw,  1900,  p.  188; 
Archives  (In  MiiH-'uin,  4"  sor.,  IV,  1902,  p.  2.%,  pi.  xii,  fig.  1a,  16  (coast 
of  Patagonia). 

Localities. — Cat.  No.  82918,  U.8.N.M.,  Straits  of  Magellan,  Alba- 
tross Station  2775,  in  29.5  fathoms,  seated  mainly  on  Mytiliis  shells. 
Station  2776,  south  latitude  52^  41',  west  longitude  69^  55'  30",  in  21 
fathoms.  Station  2778,  south  latitude  52^^  28',  west  longitude  (S>i^  11', 
in  10  fathoms.  No.  82917,  T.S.N.M.,  off  the  east  coast  of  Pata- 
gonia. Station  2767,  south  hititudt*  48  03',  west  longitude  58'^  56',  in 
52  fathoms.  Station  2758,  south  latitude  42  24',  west  longitude  61° 
38'  30",  off  the  Bay  of  San  Matias,  Patagonia. 

Abundant  series  were  taken  at  Stations  2775  and  2767.  In  the 
young  and  half-grown  individuals  the  chitinous  spaces  between  the 
plates  are  much  reduced,  such  examples  then  resembling  S,  scalpdlum 
(Linmeus).  At  Station  2775  the  typical  form  occurs,  with  the  capitu- 
lum 10  to  12  mm.  long,  and  the  umbo  of  the  inframedian  lateral  plate 
more  or  less  protuberant.  Similar  individuals  were  taken  at  Stations 
2776  and  2778.  The  largest  from  the  latter  station  measure  16  mm. 
long. 
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At  Station  2767,  off  the  east  coast  of  Patagonia,  they  grow  larger, 
the  capitulum  reaching  a  length  of  1^  to  20,  peduncle  16  to  20  nini. 
long,  and  the  umbo  of  the  inf  ramedian  lateral  is  usually  flattened.  A 
single  individual  from  Station  2758,  farther  north,  has  the  umbo 
similarly  flattened. 

S.  patdgonicum  is  remarkable  for  the  imperfect  calcification  of 
the  valves    in    the   adult  stage.     In  other  respects   it  resembles   S, 

GROUP  OF  SCALPELLUM  CALIFORNICUM. 

SCALPELLUM  CALIFORNICUM  Pilsbry. 

1907.   SccUpellum   califamicum  Pilsbry,   Bulletin  of  the  Bureau  of  Fisheries, 
XXVI,  p.  196,  pi.  VI,  figs.  8,  13. 

Type,— C2Lt.  No.  32811,  U.S.N.M. 

Locality. — Vicinity  of  Monterey  Bay,  California,  in  40 to  86  fathoms. 

SCALPELLUM  OSSEUM   Pilsbry. 

1907.  Scalpellum  califamicum  osseum  Pilsbry,  BuUetiii  of  tiie  Bureau  of  Fish- 
eries, XXVI,  p.  196.  pi.  VI,  fig.  7. 

Type.— Cat  No.  32413,  U.S.N.M. 

Type-h)caUty. — Albatross  Station  4454,  off  Point  Pinos  Light,  71 
fathoms. 

Other  localities.— ifo.  32910,  U.S.N.M.,  Albatross  Station  2906,  off 
southern  California,  north  latitude  34^  23'  30",  west  longitude  120° 
19'  30",  in  96  fathoms,  bottom  temperature  55.5°. 

The  capitulum  is  oblong-rhombic,  with  the  occludent  border  straight 
or  nearly  so;  dorsal  border  moderately  convex;  upper  border  oblique 
and  a  little  concave.  It  is  composed  of  14  fully  calcified  valves,  joined 
by  narrow  sutures,  covered  with  a  thin  cuticle,  sparsely  hairy  on  the 
sides,  more  profusely  so  dorsally.  The  valves  are  weakly  sculptured 
with  widely  spaced  wrinkles  along  lines  of  growth. 

The  scutum  is  half  the  total  length  of  the  capitulum,  and  fully 
twice  as  long  as  wide,  with  parallel  occludent  and  latenil  margins  and 
acute,  erect,  apex,  which  does  not  project  from  the  occludent  outline. 
The  umbo  is  removed  a  short  distance  from  the  apex.  The  basal 
margin  is  oblique  and  straight.  The  occludent  half  of  the  plate  shows 
some  very  inconspicuous  i*adial  strioe. 

The  tergum  is  triangular,  nearh'^  1^  times  the  length  of  the  scuta. 
The  occludent  and  scutal  margins  are  straight,  the  carinal  margin  a 
httle  irregular  or  convex;  apex  ere<^t. 

The  carina  is  weakly  curved,  with  apical  umbo.  The  roof  is  con- 
vex, quite  wide  toward  the  base,  and  bounded  by  low  ribs.  The 
sides  are  well  developed,  divided  into  two  areas  l>y  ii  low  curved  rib- 
let  which  defines  the  division  into  intraparietal  and  parietal  portions. 
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Tlie  upper  lateral  plate  in  subrhombic,  the  scuta)  and  tergal  mar- 
^iti:-  straight  and  about  equiil,  the  basal  miirgin  decidedly  shorter,  the 
biisti-cariual  extremity  i-ouuded.  The  uml«  in  not  quite  terminal. 
Thi>  rostrum  is  small  but  well  developed,  in  i^hape  an  isosceles  trian- 
gle. The  rostnil  latus  is  transversely  elongjjte,  about  twice  as  long  as 
wiile,  a  little  iiaiTowcr  ventrally,  and  divided  by  a  low  rib  from  the 
apex  to  the  baso-kt«ral  angle.  The  inframediun  latus  .is  pentagonal, 
a  little  longer  thau  wide,  with  the  umbo  at  the  upper  rostral  third. 

The  carinal  latus  is  irregularly  triangular,  higher  than  wide,  with 
the  umbo  at  the  lower  fourth,  at  the  Iraso-Iateral  angle  of  the  carina. 
The  peduncle  ha,s  about  11)  rows  of  aljout  13  scales  each.     It  is  hir- 
sute like  the  capitulum.  and  varies  a  good  deal  in  length. 

Length  of  the  capitulum  12.5,  breadth 
7  mm.  Length  of  the  peduncle  10  mm. 
Length  of  the  carina  10,  diameter  at 
la.     16     u       {F  f,   o ) 

I  h     h„   r  I  de       j  t  o     are  from 

o  e  of  groui  of  x  d  dual  f  on 
Stat  n  JOb  o  t  of  tl  en  th  the  pe 
Id       ucl     h    ■te  —    o  n    lo  g 

\\  h  n  I  t  ocr  tud  th  f o  u  a  a  sul 
pi  f  f  f  I   had  only 

o  o  d      1     lb  le  b  than  half 

the  M/c  of  thosi    now   befoit  me.     The 
laigcr examples  show  that  with  increased 
size  liie  valves  remain  strongly  calcified 
to  their  lK>rders,  differing  from  S.  tali- 
fiiniHiim    of  eqiial   size,   in    which   the 
\iilves  are    but   weakly   calcified,  their 
edges  chitinous.     These  conntjint  differ- 
ences in  the  considerable  series  of  both 
[.ATHHAi.  forms  now  licfore  me  seem  lo  indicate 
tliat  .">■'.  i-sfiiinii-  is  a  distinct  species,  though 
''ftrnu'riiii'.      A  full  description  of  the  adult  form 
Ikivc  lo  supplement  my  fcumer  account  of  the 


closelv  related  to 
of  .v. '.««<.(/»  is  g 
young  stage. 

The  two  species,  cah'/o 
of  S.  xralj-tUiiin  rather  tli 
teristic  low  rostral  Intern  i 

<iK(iri 


II  to  that  of  N.  ^ 
,d  short  rostrum 


(,  lire  related  to  the  group 
'rctiH't,  having  the  chamc- 
ni  of  the  former  group. 

VS\   STIinKMll. 

cries  of  .-niiill  North  Athintic 
i;  i»ritagonal  inframedian 


S.  drot'iii'i  is  the  senior  uaun'  of  a 

and  Arctic  forms,  (listingnished  by  the       ^    ,         ^  ._ ^ 

latus  with  the  uTubo  at  or  below  the  middle  of  its  rosti'al  bor- 
der, u  long  and  narrow  or  ti'iangular  but  '.vcll-devcliiped  rostnini, 
the  rostral  latus  about  as  high  as  wide,  subtrianguhvr  or  (juadrangu- 
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lar,  and  genei'ally  the  uml)o  of  the  carina  is  removexl  more  or  less 
from  the  apex.     The  named  forms  are  as  follows: 

S.  stroeniii  M.  Sars. 

S.  cheman-  Aurivnllius. 

S.  lurldujn  Aurivillins. 

S.  dduncuiii  Aurivillins. 

5.  gntnliindicmn  Aurivillins. 

&  cornutufn  Sars. 

S,  angiisturn  G.  O.  Sars. 

S,  nijinphocoln  Hoek. 

S.  aeptenirionale  Aurivillins. 

Of  the^e  forms,  ^S'.  angvstum  and  S,  nymphocol^i.  are  distinct  by  the 
quite  apical  umbo  of  the  carina  and  the  acute  terga.  S.  carfiutwn 
differs  from  the  others  by  the  position  of  the  uml)o  of  the  inf ramedian 
latus,  among  other  features.  In  S\  grn'nlandtcum  the  umbo  of  the 
carina,  while  not  quite  terminal,  does  not  project,  and  the  rostrum  is 
wider  above  than  below. 

All  of  the  other  forms  {S,  stroemii  Sars,  HeptentrUrnale^  obesum^ 
luridum^  and  culuncwn  Aurivillius)  have  the  carina  angular,  the  ros- 
trum tapering  upward,  and  the  umbo  of  the  inf  ramedian  latus  at  or 
below  the  middle  of  the  rostral  margin.  It  seems  to  me  very  doubtful 
whether  the  several  f onus  of  this  type  can  be  distinguished  as  spi^cies. 
Their  slight  diiferences  are  apparently  due  in  part  to  age,  but  chiefly 
represent,  I  think,  local  and  colonial  variations  of  8,  stroeniii,!^  a 
species  in  which  nearh'  ever}^  colony  l)rought  up  by  the  dredge  has  its 
own  slight  peculiarities. 

The  degree  to  which  the  basal  whorl  of  plates  is  swollen  varies  with 
age.  Figures  1  to  5  on  Plate  I  represent  three  individuals  from  one 
cluster,  di-awn  to  the  same  scale,  and  selected  from  a  continuous 
series  of  variations  in  obesity,  to  illustrate  this  point,  the  old,  obese 
examples  having  ovaries  swollen  with  eggs. 

SCALPELLUM  STROEMII  M.  Sars. 
Plate  I,  %.«.  H,  7  (typical),  and  fi^rn.  1-5  (variety). 

1859.  *S.  stroeinii  M.  Sars,  Forfiandlinger  Videnskabs-Selskabet  i  Christiania,  Aar 

1858,  p.  158,  (Fiiinuirk,  40-50  fins.). 
1891.  S.  stroemii  G.  0.  Sails,  Forh.  Videnskabs-Seli*k.  Aar  1890,  p.  77. 

This  species  has  been  variously  identified  by  Verrill,  Hoek,  and 
Gruvel.     On  application  to  Prof.  (i.  ().  Sars  1  received  two  specimens, 

^Hoek's  fi^re  of  S.  stroemii  (Cliallenger  li(»port,  Cirripedia,  pi.  in,  lij::.  6)  Ih  ovi- 
dently  erroneous  in  the  shading  of  the  infraniedian  and  upper  latera,  giving  the 
impression  that  these  plates  have  suhcentral  uinbones;  also  in  the  ])oyiti()n  of  the 
QDibo  of  the  scutum.  The  upper  latus  is  figured  as  nearly  thrt'e  times  as  long  as 
wide,  a  proportion  unlike  any  form  of  the  group  known  to  me.  The  specimen 
reqoirefl  reexamination. 
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The  carina  is  moderately  arcuate,  with  the  umbo  projecting  a  little, 
near  the  apex.  The  roof  is  convex,  and  shows  a  few  weak  longitudinal 
striee  at  the  sides.  The  sides  (parietes)  are  rather  narrow;  the  intra- 
parietes  are  somewhat  wider. 

The  upper  lateral  plate  is  larger  than  in  related  species,  pentago- 
nal. The  carinal  and  two  lower  facets  are  subequal.  The  scutal  mar- 
gin is  about  twice  as  long  as  the  basal,  and  the  tergal  margin  is  slightly 
longer  than  the  scutal.    The  umbo  is  not  quite  terminal. 

The  rostrum  is  very  long,  narrowly  wedge-shaped,  slightly  enlarged 
at  the  projecting  apex. 

The  rostral  latus  is  triangular,  a  trifle  longer  than  wide.  The  ros- 
tral margin  is  slightly  convex,  the  lateral  margin  slightly  sinuous, 
the  scutal  margin  somewhat  concave. 

The  inframedian  latus  is  more  than  twice  as  high  as  wide,  with 
the  umbo  on  the  rostral  margin  below  the  middle.  The  scutal  mar- 
gin is  slightly  shorter  than  that  against  the  upper  latus.  The  carinal 
margin  is  nearly  straight. 

The  carinal  lateral  plate  is  about  twice  as  high  as  wide.  The  umbo 
projects  slightly  behind  the  base  of  the  carina.  Below  it  there  is  a 
nearly  straight  margin  almost  as  long  as  the  basal  margin  and  about 
one-third  the  length  of  the  plate.  The  upper  margin  is  oblique.  The 
dorsal  margins  of  the  two  carinal  latera  meet  below  the  umbones  in  a 
straight  suture. 

The  peduncle  is  about  one-third  to  one-half  the  length  of  the  capit- 
ulum.  It  tapers  to  the  base  and  is  covered  with  8  rows  of  rather  large 
imbricating  scales,  8  to  10  scales  in  a  row. 

Length  of  the  capitulum  8,  breadth  4,  greatest  diameter  1.8  muL 
Length  of  the  peduncle  3  mm. 

This  species,  which  seems  to  be  somewhat  abundant  off  our  north- 
eastern coast,  resembles  the  form  which  Aurivillius  has  called  S. 
septentrlanale.  It  differs  from  that,  however,  by  the  narrower  base 
of  the  capitulum,  the  greater  compression,  and  the  position  of  the 
umbo  of  the  ciirina,  which  is  much  nearer  the  apex.  The  inframedian 
lateral  plate  is  longer  than  in  any  of  the  related  forms,  and  the  rostrum 
has  the  long  and  narrow  shape  figured  by  Aurivillius  for  S.  septen- 
trionale  and  8.  ohesum..  The  capitulum  of  S.  pr&<mvi  is  more  lengtii- 
ened  than  that  of  8.  stroemil,  chiefly  by  reason  of  the  elongation  of 
the  plates  of  the  lower  whorl. 

Besides  the  lots  mentioned  above,  there  are  several  others  without 
exact  localities,  donated  by  Gloucester  fishermen.  This  bamado  is 
often  seated  on  the  egg  capsules  of  rays  or  sliarks.     (Fig.  6.) 
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aCALPELLUM  STRDEMII  LATIROSTRUM,  new  aubapeciei. 
Plate  I,  fiiB<.  11,  12,  13,  14. 

Type.—Ho.  10780,  U.S.N.M. 

Type-locaiity. — Albatroix  Station  2527,  north  latitude  iV^  69',  west 
longitude  65^  35'  30",  aoutheast  border  of  Geot^a  Bank,  in  117 
fathoms. 

The  rostrum  is  triangular,  much  broader  at  the  base  than  in  any 
other  known  fonn  of  the  utroettiii  group-  Rostral  latera  about  as  in 
S.  »trt*eiii!i.  Inframedian  lateral  plate  generally  short  and  wide, 
with  the  umbo  at  the  lower  third  or  slightly  below  the  middle  of  the 
rostral  margin.  Roof  of  the  earioa  flattened,  with  more  or  less  distinct 
bordering  riby.     Length  of  eapitulum  11,  width  6,  diam.  4  mm. 

This  fomi  has  the  eapitulum  swollen  laterally  at  the  lower  whorl  of 
plates,  and  is  distinguished  by  the  very  wide  rostral  plate. 

Plate  I,  figs.  15„16,  repre^nta  form 
somewhat  intermediate  between  lati- 
roatrum  &nd  suhxtriiem  ii  in  the  shape  of 
the  rastrum.  The  figures  are  drawn 
from  No.  3020,  U.S.N.M. 


SCALPELLUM  PRBSSUM,  i 


rr  species. 


FlO,    a^.^ALrEU.DX 


TjyM.— No.  32903,  U.S.N.M. 

Type-locality.— \je>  Have  Bank,  800 
fathoms.  Captain  Johnson  donor. 

Other  h>callties.—'^as.  9027,  90M, 
U.  S.  Fish  Commission,  Htation  1124, 
oflf  Marthas  Vineyard.  No.  32904, 
Alhatrotm  Station  2668,  north  latitude 
30^  58'  30",  west  longitude  79<=  38'  30", 
off  Fernandina,  Florida,  294  fathoms. 
No.  10778,  AU>atrosii  Station  2470,  off  Nova  Scotia,  224  fathoms. 
No.  32905,  Albatross  Station  2527,  off  Georges  Bank. 

The  eapitulum  is  compressed,  widest  above  the  middle,  tapering 
toward  the  base  which  is  quite  narrow;  composed  of  14  plates,  which 
are  irregularly  marked  with  concentnc  wrinkles  and  a  few  weak 
radial  strije.  The  occludent  border  is  convex,  chiefly  so  in  its  upper 
half. 

The  scutum  is  about  twice  as  long  as  wide,  the  occludent  border  but 
sUghtly  convex.  The  oblique  basal  margin  is  a  little  shorter  tfian  the 
lateral. 

The  tergum  lias  a  convex  occludent  margin.  The  apex  is  recurved. 
The  oarinal  margin  is  a  little  concave  above  the  carina,  straight  where 
in  contact  with  it. 
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The  carina  is  moderately  arcuate,  with  the  umlx)  projecting  a  little, 
near  the  apex.  The  roof  is  convex,  and  shows  a  few  weak  longitudinal 
strisB  at  the  sides.  The  sides  (parietes)  are  rather  narrow;  the  intra- 
parietes  are  somewhat  wider. 

The  upper  lateral  plate  is  larger  than  in  related  species,  pentago- 
nal. The  carinal  and  two  lower  facets  are  subequal.  The  scutal  mar- 
gin is  about  twice  as  long  as  the  basal,  and  the  tergal  margin  is  slightly 
longer  than  the  scutal.    The  umbo  is  not  quite  terminal. 

The  rostrum  is  very  long,  narrowly  wedge-shaped,  slightly  enlarged 
at  the  projecting  apex. 

The  rostral  latus  is  triangular,  a  trifle  longer  than  wide.  The  roe- 
tral  margin  is  slightly  convex,  the  lateral  margin  slightly  sinuous, 
the  scutal  margin  somewhat  concave. 

The  inframedian  latus  is  more  than  twice  as  high  as  wide,  with 
the  umbo  on  the  rostral  margin  below  the  middle.  The  scutal  mar- 
gin is  slightly  shorter  than  that  against  the  upper  latus.  The  carinal 
margin  is  nearly  stmight. 

The  carinal  lateral  plate  is  about  twice  as  high  as  wide.  The  umbo 
projects  slightly  behind  the  base  of  the  carina.  Below  it  there  is  a 
nearly  straight  margin  almost  as  long  as  the  basal  margin  and  about 
one-third  the  length  of  the  plate.  The  upper  margin  is  oblique.  The 
dorsal  margins  of  the  two  carinal  latera  meet  below  the  umbones  in  a 
straight  suture. 

The  peduncle  is  about  one-third  to  one-half  the  length  of  the  capit- 
ulum.  It  tapers  to  the  base  and  is  covered  with  8  rows  of  rather  large 
imbricating  scales,  8  to  10  scales  in  a  row. 

Length  of  the  capitulum  8,  breadth  4,  greatest  diameter  1.8  nmL 
Length  of  the  peduncle  3  mm. 

This  species,  which  seems  to  be  somewhat  abundant  off  our  north- 
eastern coast,  resembles  the  form  which  Aurivillius  has  called  S. 
aepterUrionxiU.  It  differs  from  thsit,  however,  by  the  narrower  base 
of  the  capitulum,  the  greater  compression,  and  the  position  of  the 
umbo  of  the  carina,  which  is  much  nearer  the  apex.  The  inframedian 
lateral  plate  is  longer  than  in  any  of  the  related  forms,  and  the  rostrum 
has  the  long  and  narrow  shape  figured  by  Aurivillius  for  S,  septen- 
i/r!anale  and  S,  ohe^um.  The  capitulum  of  S.  pre-H^mn.  is  more  length- 
ened than  that  of  8.  stroeniii^  chiefly  by  reason  of  the  elongation  of 
the  plates  of  the  lower  whorl. 

Besides  the  lots  mentioned  above,  there  are  several  others  without 
exact  localities,  donated  by  Gloucester  fishermen.  This  barnacle  is 
often  seated  on  the  egg  capsules  of  rays  or  sliarks.    (Fig.  6.) 
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SCALPELLUM  ANGUSTUM  Sars. 

Locality. — Cat.  No.  17266,  U.S.N.M.  Kai-a  Sea.  Dijmphna  expe- 
dition 1882-83. 

Distinct  from  S,  pressxim  b}'^  the  terminal  umbo  of  the  carina,  the 
higher  position  of  the  umbo  of  the  carinal  lateral  plate,  and  the 
parallel-sided  rostrum.  The  tergum  in  these  specimens  does  not 
project  so  far  upward  as  in  GruveFs  figures. 

Section  IV.  HOLOBCALPELLUM,  new  section.. 

Rostral  lutus  wide  and  line,  its  width  lunudly  dmMe  tJie  height^  with 
long  subparallel  hasal  and  scutal  borders;  infravu^dian  latm  smaller 
than  the  rostral  latu-s;  rostrum  small  or  wanting;  cariiui  with  the 
umbo  apical  or  near  the  apex;  pl'ates  13  or  H,     Type^  S.  velutinum, 

A  large  natuml  group  of  almost  exclusively  deep-sea  species,  widely 
distributed  in  both  Atlantic  and  Pacific  waters.  Besides  the  species 
considered  below,  the  following  belong  here:  S.  darwini^  S.  giyas^  S. 
molticcanum^  S.  ruhrum^  S,  antarcticum ^  S,  hirsatum^  S,  indicurn^  S. 
peduiicidutum^  S.  sociabile^  S.  alcockianurn^  and  probably  some  others. 

The  complemental  males  are  sack-like,  with  no  division  into  capit- 
ulum  and  peduncle,  and  have  excessively  minute  valves  or  none. 

KEY   TO   SPECIES. 

a.  Carinal  latiis  much  wider  than  high;   umbo  recurved,  near  the  upper  margin. 
Species  of  large  size.        ^ 
6.  Plates  in  contact;  carina  very  broad  at  base,  breadth  J  to  J  the  length,  roof 

flat  or  concave  between  raised  lateral  borders S.  vehuinum. 

bb.  Plates  separated  by  wide  chitinoua  sutures. 
c.  Carina  rounded  rlorsally;  valves  covered  with  a  thick  cuticle;  umlx)  of  carinal 

latus  not  projecting S,  glgnnicum, 

cc.  Carina  with  flattened  roof  bounded  by  angles,  and  narrow  throughout;  umbo 

of  carinal  latus  projecting  laterally S.  regina. 

aa.  Ciuinal  latus  about  as  high  as  wide,  the  umbo  apical;  inframedian  latus  wider 
than  high.     Large  s[^>ecies. 

b.  Roof  of  the  carina  slightly  convex,  angular  at  the  sides *S'.  regitim. 

bb.   Roof  flat  with  Ix^rdering  rib**;  inframedian  latus  larger *S'.  regiurn  latidortmin. 

aa.  Carinal  latus  about  as  high  as  wide,  the  unib<^  i)rojecting  directly  backwanl 
beyond  the  carina;  inframedian  latus  narrow,  hooked  forward;  umbo  of 
carina  at  the  middle  of  carinal  margin  of  tergum.     Small,  violet-tinted. 

*S*.  gorgmi  iopli  ilu m . 
aaaa.  Carinal  latus  al)out  as  high  as  wide,  the  umbo  recurv(Hl,  at  or  IhjIow  the  middle 
of  its  carinal  bonier.     Small  species. 
b,   Inframedian  latus  narrow  and  high,  oblong  or  tai)ering  uj>ward,  without  coii- 
spicuously  produce<l  angles. 
c.   Upper  end  of  inframedian  latus  rather  acute.     Atlantic. 

d.  Capitulum  not  tapering  toward  the  ba.He;  Apex  of  inframedian  latus  curved 
toward  the  scutum. 
e.  Umbo  of  carinal  latus  about  median  on  the  carinal  l)or<ler. 

6'.  portoricanum  intonsum. 
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ee.  Umbo  of  carinal  latus  at  the  lower  third  of  the  carinal  border. 

S.  portoricanum. 
dd.  Capitulum  widest  in  the  middle,  tapering  to  the  base;  inframedian  latus 

erect S.  longicarinatum. 

cc.  Upper  end  of  the  inframedian  latus  obtuse  or  truncate.     Pacific  species. 

d.  Rostrum  present S.  sanctipftrmse. 

dd.  Rostrum  wanting. 
e.  Plates  fully  calcified;  umbo  of  inframedian  latus  subapical. 

8,  gruvelianum. 
ee.  Plates  separated  by  wide  chitinous  sutures;  umbo  of  inframedian  latus 

submedian S.  gruvelianum  secundum. 

bh.  Inframedian  latus  of  very  irregular  shape,  its  upper  carinal  angle  produced; 
roof  of  carina  deeply  guttered. 
c.  Scales  of  the  peduncle  minute,  0.2  to  0.3  mm.  wide;  scutum  and  upper  latus 

radially  striate;  carina  narrow.     Eai«t  coast  of  Patagonia S.  rathbunae. 

cc.  Scales  of  the  peduncle  about  1  mm.  wide;  scutum  and  upper  latus  not  radi- 
ally striate;  carina  wider.     Galapagos S.  soror^ 

aaaa.  Carinal  latus  subtriangular,  its  narrower  umbonal  half  free,  projecting  down- 
ward below  the  carina,  umbo  terminal. 
h.  Carina  with  wide  intraparietes,  the  umbo  not  apical;  inframedian  latus  oblong- 
pentagonal,  the  umbo  not  apical.     Gulf  of  Mexico S.  arietinum. 

l>b.  Carina  with  narrow  sides  throughout,  the  umbo  terminal;  inframedian  latus 
triangular,  with  the  apex  curved  toward  the  scutum,  umbo  apical. 

S.  diceratum. 

GROUP  OF  SCALPELLUM  VELUTINUM. 

The  carinal  latus  has  a  recurved  umbo,  either  apical  or  near  the 
upper  border  of  the  plate;  the  triangular  inframedian  latus  is  wider 
than  high;  the  capitulum  is  more  or  less  thickly  clothed  with  a  velvety 
cuticle.     Large  or  very  large  forms. 

This  group  comprises  most  of  the  largest  species  of  the  genus  known. 

SCALPELLUM  VELUTINUM  Hoek. 
Plate  III,  fig.  2,3. 

1883.  Scalpellum  relutinum  Hoek,  Challenger  Rep.,  Cirripedia,  p.  96,  pi.  iv,  figs. 

10,  11.     Off  Cape  St.  Vincent,  900  fathoms,  and  off  Tristan  da  Cunha  1,425 

fathoms. — Gruvel,  Expt'd.  Sci.  dii  Travaillfur  et  du  Talisman,  Cirrhip^des, 

1902,  pp.  56,  136,  pi.  Ill,  fig.  1;  pi.  xi,  tig.  3c.     Off  Cape  Cantin,  Cape  Moga- 

dor,  Fuereventure  and  Pilones,  in  882  to  2,000  meters. 
1883.  ScalpeUum  ejc'miium  Hoek,  Challenger  Rep.,  Cirripedia,  p.  100,  pi.  iv,  figs. 

6,  7.     Off  Tristan  da  Cunha,  1,000  fathoms. 
1898.  ScalpeUum  sordidum  Aukivillius,  Bull.  Soc.  Zool.  de  France,  XXIII,  p. 

190. 
1902.  ScalpeUum  alatum  Gruvkl,  in  Exped.  Sci.  du  Travailleur  et  du  Talisman, 

CirrhipMes,  p.  67. 
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Localities  in  the  wesUm  Atlantic, 


Muaeiim 
No. 


Station 
No. 


3765 

10766 

1*2480 

3174 

4107 

4108 

8969 

10757 

10760 

9025 

9056 

10759 

9010 

82896 

9087 

12892 

12890 

12283 

12285 

11532 


2429 


2528 

1122 
1124 
2554 

2205 

2231 
2742 
2789 
2731 
2730 
2678 


Locality. 


North  lat- 
itude. 


43  84  00 

42  55  30 

42  48  .00 

42  44  00 

42  40  00 


West  lon- 
gitude. 


O  I  It 

49  00  00 

50  51  00 
63  07  00 
65  54  00 
63  06  00 


Le  Have  Bank. 


41  47  00 

40  02  00 

40  01  00 

39  48  SO 

39  35  00 

38  29  00 

37  46  30 

87  34  30 

36  45  00 

86  42  00 

32  40  00 


65  67  30 

68  50  00 

68  54  00 

70  40  30 

71  18  45 

73  09  00 

73  56  30 

73  58  00 

74  30  00 
74  30  00 
76  40  SO 


Depth. 


Collector,  etc. 


FnXhomt. 


471 

35 

350-iOO 


160 

677 

351 
640 
445 

1,073 

965 
865 
811 
781 
727 
781 


Capt.  F.  F.  Hodgdon. 

AVbalTow.    Off  Newfoundland, 

Capt.  J08.  W.  Collins,  1878. 

Unknown. 

Capt.  Jerome  McDonald. 

Capt.  Daniel  McKinnon. 


AVboirow, 

U.  S.  F.  C. 

Do. 
AVbairow. 

AttxUross. 

AQ>atro98. 
Atbalro98, 
Albatross. 
Albatross. 

Do. 

Do. 


Bottom  temperature,  38.7**. 
Off  Marthas  Vineyard. 

Bottom  temperature,  39.6°. 

Bottom  temperature,  38.1°. 

Bottom  temperature.  36.8°. 
Bottom  temperature,  38°, 
Bottom  temperature,  38.2®. 


This  tnagnificent  species  may  be  recognized  by  the  characteristic 
shape  of  the  carina,  which  lias  a  flat  roof  with  bordering  flanges  and  a 
squarely  truncate  base,  not  triangularly  entering  between  the  carina! 
latera,  as  in  the  allied  large  species.  The  roof  is  much  wider  basally 
than  in  other  related  species,  its  width  there  varying  from  one-fourth 
to  over  a  third  of  the  whole  length  of  the  carina. 

The  largest  individual  before  me  measures:  Length  of  capitulum 
56,  breadth  38  mm.;  length  of  peduncle  36  mm.,  carina  50  mm.  long, 
with  a  basal  diameter  of  18  mm.  It  is  from  the  Great  Banks  of  New- 
foundland. 

The  group  figured  is  part  of  No.  12480,  U.S.N.M.,  taken  on  the 
fishing  banks  in  35  fathoms. 

S.  veliUinuin  has  a  wide  range  on  both  sides  of  the  Atlantic.  It 
was  taken  by  the  Cliallenger  at  two  stations  near  Tristan  da  Cunha, 
but  all  other  records  are  from  north  of  the  equator.  It  seems  to 
extend  farther  north  on  the  American  than  on  the  European  side.  In 
our  waters  it  has  been  found  from  about  the  latitude  of  Charleston, 
South  Carolina,  to  above  that  of  Boston,  32°  40'  to  43^  34'  north  lati- 
tude, in  depths  of  from  35  to  over  1,000  fathoms,  the  bottom  temper- 
ature ranging  from  36.8^  to  39. 6*^.  It  is  common  on  the  fishing  banks, 
and  is  frequently  brought  up  on  the  lines  of  the  Gloucester  fishermen. 

S.  vdntinuin  has  been  reported  by  Dr.  Annandale  from  the  Gulf  of 
Oman,  in  430  fathoms.  Sealpdlmii  formse  Alessandri,  of  the  Italian 
miocene,  is  closely  related  to  S.  vehitinum. 
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SCALPELLUM  REGIUM  Wyville  Thomson. 

Plate  III,  figs.  4, 5. 

1877.  Scalpellum  regium  Wyville  Thomson,  The  Voyage  of  the  Challenger.  The 
Atlantic,  II,  p.  4,  fig.  2  (  J  )  and  p.  7,  fig.  3  ( <J  ) — Hoek,  Challenger  Report, 
VIII,  Cirripedia,  p.  106,  pi.  iv,  figs.  3-5  (type-locality,  north  latitude  34°  64^ 
west  longitude  56°  38^  2,850  fathoms;  also  :^°  29^  50°  53^  2,750  fathoms). 

Locality, — Cat.  No.  8629,  U.S.N.M.,  Alhatnm  Station  2226,  ea^st  of 
the  mouth  of  Chesapeake  Bay,  north  latitude  37"^,  west  longitude  71^ 
54',  2,045  fathoms,  Globigerina  ooze.  Seated  on  a  slender  gorgonian 
stem  and  on  a  pebble. 

This  is  the  first  record  of  this  si>ecies  in  the  west  Atlantic. 

The  specimens  on  a  gorgonian  stem  (Plate  III,  fig.  4)  have  a  thin, 
smooth  cuticle,  nowhere  visibly  hairy,  though  velvety  to  the  touch,  and 
the  plates  of  the  basal  whorl  are  somewhat  higher  than  in  the  figured 
type  of  S,  regium,  Plate  II,  fig.  8,  represents  a  transverse  section 
of  the  carina.  Length  of  capitulum  80;  of  peduncle  20  mm.  The 
rostrum  is  lanceolate-linear,  extending  up  })etween  the  umbones  of 
the  rostral  latera. 

Another  specimen,  attached  to  a  pebble  (Plate  III,  fig.  5),  is  covered 
with  a  densely  pilose  cuticle,  the  pile  longer  on  the  peduncle.  The 
plates  are  as  figured  for  typic^il  S,  retjtum.  The  two  carinal  latera  are 
in  contact  only  near  the  base,  for  a  space  of  2.5  mm.,  while  in  the  other 
specimen  they  are  in  contact  for  7  nmi.  The  rostrum  is  narrowly 
lanceolate,  the  rostral  latera  meeting  above  it.  Length  of  capitulum 
35;  of  peduncle  23  mm. 

The  cirri  of  one  of  the  examples  from  Station  2226  agree  in  essential 
respects  with  Hoek's  description.  The  bi*anches  of  the  first  pair  have 
8  and  12  segments,  those  of  the  anterior  ramus  being  produced  later- 
aIl3^  Cirrus  ii  has  26  segments  in  each  ranuis.  The  other  cirri  are 
longer  and  equal.  The  caudal  appendage  (Plate  IV,  ^%,  8)  consists  of 
6  segments,  spiny  at  the  articulations,  terminating  in  a  pencil  of  long 
spines.  The  penis  is  very  long,  and  its  distal  half  is  quite  slender.  In 
Hoek's  example  there  were  4  segments  in  the  caudal  appendage,  and 
no  penis.' 

The  mandible  (Plate  IV,  figs.  6,  7)  has  four  teeth,  including  the 
lower  angle.  The  space  between  the  upper  and  second  teeth  is  double 
that  separating  the  other  teeth.  The  basal  tooth  or  angle  is  shortly 
and  closely  spinose  at  the  edge  (^^,  7).  The  maxilla  has  ti  single 
large  spine  at  the  upper  angle,  the  lest  of  the  face  being  evenly  spinose. 
The  edge  recedes  a  little  under  the  large  spine.  The  upper  border  is 
shortly  hairy. 

Three  quite  young  examples  are  before  me,  clearly  referable  to 
8.  regium  or  perhaps  to  the  following  subspecies,  the  smallest  with 
the  capitulum  8,  the  largest  10  mm.  long.  The  inframedian  latus  is 
narrower  and  higher  than  in  adult  regium^  \s\\\\  the  apex  curved 
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toward  the  ventral  l)order.  The  rostrum  is  decidedly  better  developed 
than  in  adults.  It  is  oblong  and  pai-allel-sided,  with  truncate  apex  in 
the  larcrer  examples,  but  is  wider  near  the  apex  and  tapers  downward 
in  the  smallest  s[x>cimen.  The  scutum  is  somewhat  narrower  than 
in  adult  regiura.  These  young*  specimens  are  from  the  following 
stations: 

Cat.  No.  10782,  AUmtrcm  Station  2575,  north  latitude  41^  07',  west 
longitude  65^  26'  30",  in  1,710  fathoms;  temperature,  37.1^  F.  No. 
10781,  AIJ>atross  Station  2533,  north  latitude  -lO'^^  16'  30",  west  longitude 
67-  26'  1^",  in  828  fathoms;  temperature,  38.7^  F.  No.  8637,  Alba- 
trosf<  Station  2228,  north  latitude  37^  25',  west  longitude  73^  06',  in 
1,582  fathoms;  t^mpei-ature,  36.8^  F. 

SCALPELLUM  REGIUM   LATIDORSUM,  new  subspecies. 
Plate  II,  tigs.  2,  3,  7.     Plato  IV,  figs.  10,  11,  12,  14. 

Type.—CsLt  No.  8632,  U.S.N.M. 

Type-localitij. — Albatrofis  Station  2222,  north  latitude  39^  03',  west 
longitude  70-  51',  1,537  fathoms. 

Other  I^K^aUtiea.  —  ^o.  9058,  SUition  204:2,  north  latitude  39^  33',  west 
longitude  68^  27',  1,555  fathoms.  No.  9057,  Station  2041,  north  lati- 
tude 39^  23',  west  longitude  ^9^'^  25',  1,608  fathoms.  Station  2210,  north 
latitude  39^  37'  45",  west  longitude  71^  18'  45",  991  fathoms. 

The  capitulum  resembles  that  of  S.  regluni  in  shape  and  the  general 
arrangement  of  the  plates.  It  differs  by  the  larger  size  of  the  infra- 
median  latera,  and  by  the  shape  of  the  carina,  which  has  a  flat  roof  bor- 
dered by  rounded  ridges  (as  shown  in  Plate  II,  fig.  7,  a  diagram  of  the 
carina  in  transverse  section).  It  is  wider  than  the  carina  of  S,  reglum, 
A  small  trianguh\r  chitinous  appendage  extends  upward  beyond  the 
umbo  of  the  carinal  latus.     The  thin  cuticle  is  quite  sparsely  hairy. 

Length  of  the  capitulum,  40,  of  peduncle  19,  mm.;  length  of  carina 
38;  diameter  at  base  9  mm. 

This  form  was  tiiken  only  at  several  adjacent  stations  southeast  from 
Nantucket.  A  series  of  about  a  dozen  specimens  was  examined,  the 
capitula  from  II  to  40  nun.  long. 

In  those  from  Station  2042  the  inframedian  latera  are  higher  than 
wide,  with  the  apices  curving  slightly  toward  the  scuta.  In  the  speci- 
mens from  Station  2041  the  apices  are  more  strongly  curved. 

A  form  closely  related  to  S,  /•.  lutldorsnm^  said  to  be  from  a  Pacific 
station,  represented  by  a  series  of  over  a  dozen  examples,  may  be 
described  here.  (Plate  II,  figs.  9,  10,  natural  size.)  It  is  No.  32916, 
U.S.N.M.,  from  .l/*/?^my.v  Station  3342,  north  latitude  52^  39' 30", 
west  longitude  132^  38',  otf  British  Columbia,  in  1,588  fathoms. 
This  form  differs  from  S,  reylum  latldorsHm  chiefly  by  the  narrower 
roof  of  the  carina  and  the  larger  chitinous  appendages  above   the 
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umbones  of  carinal  and  inf  ramedian  latera.  The  capitulum  is  covered 
with  a  rather  thin  yellowish-gray  cuticle,  which  is  very  shortly  and 
delicately  pilose,  the  pile  hardly  noticeable,  and  worn  from  the  older 
portions  of  the  valves.  The  scutum  is  like  that  of  S.  regium,  except 
that  the  upper  part  is  less  acuminate.  The  carina  is  flat  on  the  roof, 
angular  or  with  low  ribs  laterally,  the  sides  spreading  a  little.  The 
base  and  growth  lines  are  V-shaped,  as  in  regium.  The  roof  is  not  so 
wide  as  in  S.  regium  latidorsuia.  The  upper  latus  is  like  that  of 
S,  regium^  except  that  its  carinal  border  is  longer.  The  rostrum  is 
narrow  and  indistinctly  visible  through  the  cuticle.  Rostrallatus 
is  decidedly  lower  in  comparison  with  its  width  than  in  S.  regium. 
The  triangular  inframedian  latus  is  much  smaller,  relatively  to  the 
size  of  the  capitulum,  than  in  S,  regium^  and  there  is  a  roof-like  chiti- 
nous  extension  above  its  apex  not  noticed  in  S.  regium.  The  carinal 
latera  are  comparatively  lower  than  in  regium^  with  a  strongly  recurved 
umbo,  above  which  there  is  a  chitinous  extension  of  the  plate,  which 
extends  also  along  the  upper  margin.  The  peduncle  has  larger  scales 
than  in  S.  regium^  and  is  less  pubescent.  There  are  7  rows  of  about 
9  scales  each. 

Length  of  capitulum,  48;  breadth,  31;  length  of  carina,  43;  diame- 
ter near  base,  9.5  mm. ;  length  of  peduncle  21  mm. 

The  largest  specimen  of  the  lot  measures — length  of  capitulum  60, 
breadth-38,  length  of  peduncle  3B  mm.  It  is  one  of  the  largest  species 
of  the  genus. 

The  cirri  (of  the  largest  specimen  seen)  are  dark  brown,  the  first  pair 
blackish.  Branches  of  the  first  cirrus  (Plate  IV,  fig.  10)  unequal,  with 
11  and  13  segments,  those  of  the  anterior  branch  very  short  and  broad, 
wider  than  in  S,  rerjium..  Cirrus  ii  is  shorter  than  the  following,  with 
subequal  branches  of  about  26  segments.  The  other  cirri  are  some- 
what longer  and  subequal.  The  joints  of  the  sixth  cirrus  have  5  or  6 
pairs  of  long  bristles  along  the  anterior  margin,  with  numerous  fine 
short  bristles  between  the  major  ones  of  each  pair.  The  arrangement 
is  not  unlike  that  figured  for  S,  rsfear/isii.,  except  that  there  are  more 
small  bristles.  The  caudal  appendage  consists  of  5  indistinct  seg 
ments,  each  with  a  bunch  of  bristles,  the  last  terminating  in  a  group 
of  long  spines  (Plate  IV,  fig.  14).  The  individual  examined  had  no 
penis. 

The  mandible  (Plate  IV,  fig.  12)  has  four  teeth,  the  lower  one  very. 
bluntly  truncate,  the  spaces  between  the  teeth  being  subequal,  not 
unequal,  as  in  the  example  of  S.  regium  examined.     The  maxilla  has 
a  single  large  upper  spine  and  a  stmight,  closelv  spinose  edge  (Plate 
IV,  fig.  11). 

A  young  example  has  pale,  corneous  cirri.  Whether  the  differences 
between  this  form  and  S,  regium  found  in  .the  cirri  and  mandibles 
would  prove  constant  in  a  large  series  remains  to  be  seen. 
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Attached  to  one  of  the  specimeDs  1  found  the  single  example  of  S. 
auriviUii  incertum.  The  occurrence  in  a  Pacific  station  of  two  forms 
80  closely  related  to  Atlantic  species  as  these  may  give  rise  to  serious 
doubts  as  to  the  proper  labeling  of  the  material;  yet  I  have  been 
unable  to  obtain  any  information  indicating  that  the  barnacles  were 
obtained  else^where  than  at  the  station  given. 

SCALPELLUM  REOINA,  new  species. 
Plate  II,  figs.  4,  5,  6. 

r^p^.— Cat.  No.  9647,  U.S.N.M. 

Type-locality. — Albatross  Station  2376,  Gulf  of  Mexico,  north  lati- 
tude 29^  03',  west  longitude  88°  16',  in  324  fathoms;  gray  mud. 

Capitulum  of  14  plates,  in  general  shape  like  S.  regiwn;  moder- 
ately compressed;  covered  with  a  densely  and  shortly  pilose  cuticle. 
In  adult  capitula  the  plates  are  separated  by  rather  wide  chitinous 
sutures,  but  in  young  ones  they  are  in  contact.  The  plates  are  weakly 
sculptured  with  widely  spaced  low  wrinkles  along  the  lines  of  growth, 
as  in  S.  gigantetirn. 

The  scutum  is  large,  twice  as  long  as  wide.  The  occludent  margin 
is  arcuate  above,  the  acuminate  apex  being  somewhat  recurved.  Basal 
and  lateral  margins  straight,  tergal  margin  a  little  concave. 

The  tergum  is  about  equal  to  the  scutum  in  area  and  decidedly 
longer.  Occludent  margin  straight,  the  carinal  and  scutal  margins 
about  equally  arcuate.  It  is  divided  into  two  areas  by  a  straight  apico- 
basal  ridge,  the  carinal  area  being  about  half  as  wide  as  the  scutal. 
The  greatest  width  of  the  tergum  is  less  than  half  its  length. 

The  carina  is  separated  from  the  scuta  and  latera  by  a  rather  wide 
chitinous  space.  It  is  regularly  arcuate  or  more  curved  above. 
Umbo  terminal  at  the  apex,  which  is  pushed  slight)}'  between  the 
scuta.  The  roof  is  slightly  convex,  bounded  by  angles  but  not  ridges 
(Plate  II,  fig.  4,  carina  in  transverse  section).  The  sides  are  narrow 
throughout,  and  the  base  projects  in  a  triangle  between  the  carinal 
latera.     The  lines  of  growth  on  the  roof  are  V-shaped. 

The  upper  latus  has  the  tergal  and  scutal  margins  straight,  a  little 
concave  near  the  acuminate  apex,  the  carinal  and  basal  margins 
rounded.  Umbo  at  the  apex.  It  is  sculptured  with  growth  lines 
only. 

The  rostrum  is  very  small,  triangular,  and  separates  the  rostral  latem 
slightly. 

The  rostral  latus  is  low,  with  the  upper  and  lower  margins  parallel. 

The  infraniedian  latus  is  small,  triangular,  with  the  basal  margin 
longest,  the  umbo  apical. 

The  carinal  latus  is  of  very  irregular  shape.  The  convex  posterior 
margins  project  beyond  the  carina,  and  the  two  latera  meet  below  it. 
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The  umbo  is  elevated,  acute,  and  curved  toward  the  scutal  margin. 
A  prominent  ridge  runs  from  the  umbo  to  the  scutal  end  of  the  plate 
and  two  or  three  inconspicuous  ridges  to  the  basal  margin. 

The  peduncle  is  equal  to  or  shorter  than  the  capitulum,  covered 
with  large  scales  and  clothed  with  a  velvety  cuticle.  There  are  10 
rows  of  about  a  dozen  scales  each  in  the  figured  type,  but  old  indi- 
viduals have  more. 

Length  of  capitulum  43,  breadth  30  mm. ;  length  of  peduncle  about 
26  mm.     Length  of  the  carina  40,  diameter  at  base  6  mm. 

This  fine  species  stands  between  S.  regiui/t  and  S.  gigantetim.  It 
differs  from  the  former  by  the  wider  chitinous  spaces  at  the  sutures, 
the  smaller  inframedian  and  much  lower  carinal  latera.  It  has  not 
such  wide  chitinous  sutures  as  S.  gigmiteum^  which,  moreover,  has  a 
rounded  carina,  still  lower  carinal  latem,  and  smaller  scuta  and  terga. 

S,  iiiichelottianum  Seguenza,  of  the  Italian  Pliocene,  is  a  related 
species. 

The  16  specimens  show  but  little  variation,  except  in  the  number  of 
scales  on  the  peduncle,  which  increases  with  age,  new  longitudinal 
rows  being  interposed. 

The  two  oldest  individuals  measure:  Length  of  capituhim  46,  breadth 
33  mm.  Peduncle  45  mm.  long,  with  13  rows  of  about  16  scales  each. 
Length  of  capitulum  43,  breadth  35  mm.  Peduncle  40  mm.  long, 
with  13  rows  of  about  18  scales  each. 

SCALPELLUM  GIGANTEUM  Gruvel. 

Plates  II  and  III,  tigs.  1. 

1902.  S.  giganteum  Gruvel,  Trans.  Linn.  Soc.  Ix)ndon,  2  ser.,  VIII,  Zoology,  p. 
153,  pi.  XVII,  figs.  1-8,  17;  Monographie  des  Cirrhii)^des,  p.  78,  fig.  88  (coast 
of  Cuba  in  500  fathoms). 

Localities. — Cat.  No.  11524,  U.S.N.M.,  Albatross  Station  2658,  east 
of  Florida,  north  latitude  28°  21',  west  longitude  78°  37',  in  514 
fathoms.  Also,  Albatross  Station  2554,  north  latitude  39°  48'  30", 
west  longitude  70°  41',  in  455  fathoms,  on  S.  veh(t!muh. 

Twelve  individuals  were  tiiken,  four  of  them  young.  One  of  the 
largest  has  a  capitulum  45  mm.  long,  the  peduncle  of  about  the  same 
length.  Usually  only  the  apices  of  the  valves  are  denuded  of  the  thick, 
dense,  gi'ay  cuticle,  which  is  very  shortly  and  sparsely  pilose,  and 
conceals  the  contours  of  the  plates.  It  has  been  removed  in  the 
example  figured  on  Plate  II,  fig.  1,  to  show  the  shape  of  the  calcified 
portions  of  the  plates. 

These  specimens  differ  from  GruveFs  types  b}"  the  reduction  of  the 
rostral  plate,  which  is  represented  by  a  small  granule  only,  or  is  com- 
pletely absent.  This  plate  is  said  to  be  small  and  oval  in  the  original 
description  of  gigan  temn .  Moreover,  the  carina  extends  a  little  farther 
down,  and  the  rostral  latem  are  better  developed  than  in  the  types  of 
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(figanteiiih.  These  ditferences  do  not  seem  sufficient  to  call  for 
specific  separation. 

The  rostrum,  when  very  small  and  covered  by  the  cuticle,  is  subject 
to  considerable  variation,  as  I  have  found  in  numerous  species. 

The  roof  of  the  carina  is  rounded,  in  section  like  the  letter  U.  This 
differentiates  the  species  from  other  large  Atlantic  forms.  The  wide 
chitinous  spaces  between  the  calcified  portions  of  the  valves  is  a 
farther  distinguishing  feature.  • 

The  single  young  specimen  from  Station  2554  extends  the  range 
of  this  fine  species  far  to  the  north,  and  one  very  large  individual, 
^fo.  821U1,  U.S.N.M.,  taken  by  a  Gloucester  fisherman,  with  no 
more  precise  locality  than  ^'fishing  banks,"  indicates  that  S,  glgan- 
teum  may  range  as  far  north  as  S,  velutiniun.  This  individual 
(Plate  III,  fig.  1),  measures:  Length  of  capitulum  47,  breadth  35, 
diameter  20  mm.,  length  of  peduncle  about  37  mm.  The  uncalcified 
boundaries  of  the  plates  are  indicated  by  whitish  lines  in  the  chitinous 
spaces. 

GROUP  OF  SCALPELLUM  GOROONIOPHILUM. 
SCALPELLUM  GOROONIOPHILUM,  new  species. 

Type.—C2X,  No.  9883  U.S.N.M. 

Type-locality, — Albatross  Station  No.  2338,  off  Habana,  Cuba,  north 
latitude  23^  10'  40",  west  longitude  82^  20'  15",  in  189  fathoms,  coral 
bottom,  on  a  gorgonian. 

The  capitulum  is  rather  wide  at  the  base,  the  carinal  and  occludent 
margins  subparallel  in  the  lower  two-thirds;  cream-white,  the  plates 
of  the  upper  whorl  crimson-violet  tinted  toward  their  umbones;  not 
hairy,  and  with  no  noticeable  cuticle;  sculptured  with  rather  rude 
growth  lines  and  fine,  indistinct  radial  striae,  with  a  stronger  diagonal 
rib  on  the  scutum  and  on  the  upper  latus. 

The  scutum  is  long  and  leather  narrow,  with  slightly  arched  occludent 
margin;  lateral  margin  straight,  subparallel  to  the  occludent;  basal 
margin  straight,  at  a  right  angle  to  the  occludent.  It  is  acuminate 
toward  the  acute  apex.     Umbo  apical. 

The  tergum  is  very  long  and  narrow,  with  erect  apex.  The  lower 
margin  Ls  slightly  convex. 

The  carina  is  very  short,  its  curvature  chiefly  near  the  apex.  The 
roof  is  convex  and  radially  striate,  with  narrow  ribs  separating  it 
from  the  sides.  The  sides  are  wide,  separated  from  the  intraparietes 
by  a  sharply  elevated  arcuate  rib.  The  umbo  is  apical  and  situated 
at  the  middle  of  the  carinal  margins  of  the  scuta. 

The  upper  latus   has  a  long,  straight,  scutal  margin;    tergal  and 
carinal  margins  nearly  equal;  basal  margin  quite  short  and  oblique, 
formed  by  contact  with  the  carinal  latus.     The  umbo  is  apical. 
4715— Bull.  60—07 3 
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The  rostrnm  is  comparatively  large,  in  shape  of  an  isosceles  triangle. 
The  rostral  latus  is  low  and  wide,  its  surface  divided  by  a  diagonal 
rib. 

The  infraiiicdian  latus  is  narrow,  obliquely  triangular,  tapering  to 
the  apex  which  curves  toward  the  scutum  and  overlies  its  baao-lateral 
angle     The  umbo  i*!  apical. 

The  cannal  latus  is  pentagonal,  curved  like  a  scoop,  with  the  apex 
projecting  outward  beyond  the  carina.  Three  subequal  faces  abut  on 
the  upperand  inframedian  latera 
and  the  peduncle,  the  upper 
margin  being  longest.  Behind 
the  carina  the  two  latera  meet 
only  at  the  base. 

The  peduncle  is  stout  and  very 
short,  very  closely  covered  with 
projecting  scales,  in  about  8 
deeply  interlocking  rows  of  Cor 
7  .scales  each.  It  is  inconspicu- 
ously hairy. 

Length  of  the  eapitulum  9, 
breadth  5  mm.;  length  of  the 
carina  6.8,  diameter  near  the 
base  1.8  mm.;  length  of  the  pe- 
duncle aljout  2.8  mm. 
Fio  7— scAij-F  I  M  Hu  iipiiiLiM,  ,1.  i..TFR«i.  This  pcculiar  little  i*pecies  is 
^"  "'    '   "'  '""^'"''  repi-csciitcd     by    one-    example 

onlv  Imt  it  Is  SI  unlike  any  doscriljod  fonn  that  I  do  not  hesitate  to 
d(.  Millie  it  I  he  laigc  size  of  the  rostrum  for  a  ."iipciesof  this  group, 
the  curious  sliapp  of  the  carinal  latera,  the  short  cnrina,  and  the  color 
arc  its  mam  i  liaracteriatics.     (Fig.  T-) 

'iROUP  OF  SCALPlXHm  lt)RTOKI0ANlTM. 
This  group  is  characterized  liy  the  slia,i)c  of  tlic  carinal  latus,  which 
is  US  high  us  wide,  with  the  umbo  at  or  below  the  niiddlt'  of  the  cari- 
nal margin,  and  by  the  uniformly  small  size  of  the  .species.     It  com- 
prises *S".  trltiinlfi  ]loc\i,  /"rrtiif/rfDniiii  Pilsbry,  liitx/ifirhtiitniii  Pilsbry, 
and   ailiintioim   Grnvel,  of  the  Atlantic,  and   S.   im neat inu   Hoek, 
gruvelianuvi  Pilsbiy,  and  '(•inofipeir'-nw  I'ilsliry,  of  the  Pacilic. 
SCALPELLUM  TKITONIS  Hoek. 
1883.  .S'.  trUonU  lloEVL,  Challenger  Re]i.,  Cirrii«.ilk,  p.  122,  pi.  v,  Hgn.  9,  10. 

TojMtmie.—Vat.  No.  SiiHCii,  I'.S.N.M.  Tnt<,<i  Station  10,  FarOe 
Channel,  north  latitude  .5!*  4U'.  west  longitude  7  21',  51ti  fathoms, 
in  the  "warm  area"  west  of  the  ridge,  bottom  temperature  4(i'^. 
August  24,  1«S2.     Jeffreys  collection. 

A  specimen  in  the  .Jeffreys  collection  wa.i  taken  in  the  .same  haul 
which   furnbbed  the  two   individuals  upon  which  Hoek  based  the 
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q)ecieB.  It  aat  upon  a  similsr  ribbed  sea-urcbin  apine.  It  has  the 
cspitulum  7.5  mm.  long,  4.5  wide;  carina  6  mm.  long,  1.6  wide  at 
ht8e.  It  agrees  witb  Hoek'ii  deM^ription  and  figures  except  that  the 
rostral  latim  is  somewhat  lower  and  the  roof  of  the  carina  increases  in 
width  more  rapidly,  being  broader  at  the  base  than  the  type  figure 
dhows.  These  differences  among  examples  from  one  station  are  indie* 
stive  of  a  rather  wide  range  of  individual  variation. 

The  species  is  related  to  S.  pQrtoricanmti,  and  more  distantly  to  the 
group  of  large  forms  of  the  S.  vdntin-um.  type,  from  which  it  differs 
chiefly  by  the  shape  of  the  i-»rinal  latus. 

SCAl.PELI.UM   PORTORICANUM   new  speciea. 
1901.   SmlpeUvm   (j.^.ecu'.),' Bcoelow,  Bull.   U.S.   Fish  Co 


Tyj>e. — Cat.  No.  ^6353  U.S.N.M. 

T>Ji»:-l<MHility. — Maj'aguez  Harbor,  Porto  Rico,  between  25  and  76 
fuhonui,  U.  S.  Fish  Commission  steamer  Fish  Hawk,  1898-99. 


The  capital  mn  is  rhombic-oblong,  composed  of  14  wholly  calcified 
plate»,  covered  with  a  very  thin  and  sparsely  pilose  cuticle.  The 
plates  jire  weakly  marked  with  lines  of  growth.  The  occludent  margin 
of  the  capitulum  is  nearly  straight. 

The  scutum  is  ti-apezoidal,  more  than  twice  as  long  as  wide,  occludent 
and  lateral  margins  parallel  and  straight,  basal  margin  straight,  nearly 
at  right  angles  to  the  occludent  margin.  Umbo  apical,  not  projecting 
beyond  the  occludent  outline. 

The  tergum  is  longer  than  the  scutum  and  greater  in  area.  Occlu- 
dent margin  straight;  basal  and  carinal  margins  convex.  The  apex  is 
erect. 

The  carina  is  not  much  curved,  its  umljo  apical,  against  but  hardly 
between  the  terga.     The  roof  is  flat,  bounded  by  low  lateral  ribs,  and 


/ 
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faintly  marked  with  arcuate  j^rowth-iines.  The  sides  are  narrow  and 
concjive.     Bjusal  margin  a  little  convex. 

The  upper  lateml  plate  is  pentagonal,  the  tergal  and  scutal  margins 
longer,  subequal,  the  carinal  side  shorter  and  about  equal  to  that 
against  the  carinal  latei^al  plate.  The  side  opposed  to  the  inf  ramedian 
lateral  plate  is  shortest.     The  umbo  is  superior,  acute,  and  terminal. 

The  rostrum  is  small  and  triangular,  the  basal  margin  slightly 
greater  than  the  height. 

The  rostral  latus  is»  very  narrow,  the  scutal  and  basal  margins 
parallel. 

The  inframedian  latus  is  triangular,  the  apex  curving  ventrad, 
around  the  end  of  the  rostral  lateral  plate  and  between  the  lower 
angles  of  the  upper  lateral  plate  and  the  scutum. 

The  carinal  latus  is  irregularly  triangular.  It  projects  backward 
be v Olid  the  carina.  The  umbo  is  recurved  and  flares  outwards,  in 
the  shape  of  a  short  subspiral  horn. 

The  peduncle*  is  short,  with  about  18  rows  of  transversely  lengthened 
seniles,  al)Out  (i  in  a  row. 

Length  of  the  capitulum  12,  width  7.7  mm.;  length  of  peduncle  7 
mm.     Length  of  the  carina  11.3,  diameter  at  base  2.2  mm. 

A  single  cxaniple  was  taken,  either  at  Station  (J0C2  or  Station  6063. 
It  was  supposed  by  Mr.  Bigelow  to  bo  young,  but  comparison  with 
numerous  young  examples  of  tlie  related  species  of  equal  size  with 
S,  porUiricdn  uia  shows  that  the  Porto  Rican  form  is  distinct.  It  has 
some  resemblance  to  S,  rihitlnnni  lloek,  but  compared  with  young 
individuals  of  equal  size,  S,  ixrrtorfcanum  differs  markedly  bj-  the  much 
narrower  roof  of  the  carina,  which  is  in  width  only  one-fifth  the 
length.  The  rostrum  is  much  larger  and  the  inf laniedian  and  carinal 
latera  are  of  a  different  shape.  S.  padunctihifmn  Hoek,  from  near 
New  Zealand,  is  also  somewhat  similar,  but  the  plates  of  the  lower 
whorl  differ. 

-i9.  pcrtoricd/ttim  is  allied  to  A'.  frltonit<  Hoek,  but  differs  in  the  fol- 
lowing respects:  The  occludeiit  margin  is  straight,  not  convex;  the 
cjirinal  latera  are  distinctly  wider  than  high,  with  outwardly  flaring 
umbones;  the  sides  of  the  carina  are  narrower  above;  finally,  the 
scutum  and  upper  latus  differ  somewhat  in  shape. 

S.  hirsvttua  Hoek,  hhplduin  Sars,  ruhrunt  Hoek,  and  (ttlanf!cu77i 
Gruvel  have  more  or  less  resemblance  to  ^9.  jy  trior  in  mum^  but  all  differ 
in  various  characrters  of  the  valves.     (Fig.  H  a-(\) 

SCALPELLUM   PORTORICANUM   INTONSUM,  new  subspecies. 

Cotypes.  -Cat.  No.  t>757,  U.S.N.xM. 

Type-locality,— AUnitroi<H  Station  No.  2401,  north  latitude  28^  38' 
30",  west  longitude  85-  5!>'  W\  in  142  fathoms. 

There  is  a  series  of  three  individuals  Uiken  bv  the  Alhatross  in  the 
Gulf  of  Mexico  west  of  Florida.     They  are  smaller  than  the  Porto 
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Rican  type,  rather  densely  hairy,  and  differ  from  typical  S.  j>oriori- 
oiHum  somewhat  in  shape.  The  capitula  measure  9.5,  9.7,  and  7  nun. 
long.  The  oci'ludent  margin  of  the  scutum  in  distinctly  convex,  that 
of  the  tei^iim  straight  or  even  a  trifle  concave.  The  summit  is 
erect,  not  recurved.  The  inframedian  latus  is  longer  and  nari-ower 
than  in  ^iS'.  /xirtirricanum.  The  rostrum  is  narrower.  The  umlKJues  of 
the  carina)  latera  project  less  and  are  situated  higher.  The  valves 
are  sculptured  with  ctmcentric  grooves  iit  su>>e<|ual  intervals.  The 
two  lat^fer  examples  ai-e  evidently  adult.  (Fig.  8  <J,  f.) 
In  the  jigure  the  hairs  of  the  cuticle  are  omitted. 


SCALPELLUM  LONCICARINATUM.  new  species. 

Type.—i^t.  No.  11534,  U.S.N.M. 

Tyif-hK^tlity.  —Albatnm  Station  2*J(JS,  off  northern  Florida,  north 
htitude  30'=  RA'  no",  west  longitude  7!t '  .W  30",  2ii+  fathoms. 


(Hfier  UK-alitiit».—G&X..  No.  14657, 1'.S.N.M.  AUxitroiix  Station  3415, 
north  latitude  30=*  44',  west  longitude  79  atj',  440  fathoms.  Cat.  No. 
14560,  r.S.N.M.  Alhatroi's  Station  2fi63,  north  latitude  2!)  39',  west 
longitude  79°  49',  in  421  fathoms.     Bottom  temiierature  4^,7'^F. 

The  capitiilum  is  long-oval,  widest  in  the  middle,  both  margins  con- 
vex, hut  the  ventral  border  is  less  curved  than  the  dorsal.  Composed 
of  14  fully  calcified  valves.  Cuticle  thin,  spai-sely  hairy.  Sutures 
linear.  The  plates  are  closely  and  mther  strongly  sculptured  with 
unequal  lines  of  growth,  with  strong  grooves  at  intervals. 

The  scutum  is  trapezoidal,  the  length  more  than  twice  the  breadth. 
The  occludent  margin  is  convex,  the  apex  acuminate  and  recurved 
within  the  ventral  outline,  overlying  the  base  of  the  tergum.     The 
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lateral  mar^n  is  straight  and  nearly  parallel  to  the  ocoludent.  The 
straight  basal  margin  meets  the  others  in  right  angles. 

The  tergum  is  triangular,  somewhat  longer  than  the  scuta.  The 
occludent  and  basal  margins  are  slightly  convex;  the  carinal  margin 
is  slightly  concave  near  the  summit,  a  little  convex  elsewhere. 

The  carina  is  evenly  curved  with  apical  umlx).  The  roof  is  flat 
between  strong  bordering  ribs.  The  sides  are  wide  and  divided  by  a 
curved  sulcus.  There  are  rather  deep,  spaced  growth  lines.  The 
basal  margin  is  convex. 

The  upper  latus  is  quadrangular,  the  scutal  and  carinal  margins  par- 
allel, the  carinal  about  half  as  long  as  the  scutal.  The  tergal  and  basal 
margins  are  straight,  longer  than  the  carinal.     The  umbo  is  apical. 

The  rostrum  is  quite  small  and  triangular.  The  rostral  latus  is 
trapezoidal,  with  parallel  upper  and  basal  margins,  the  basal  much 
the  shorter.     The  height  of  the  plate  is  scarcely  half  iU  length. 

The  inframedian  latus  is  narrowly  triangular,  the  base  about  half 
the  height.  Umbo  apical.  There  is  an  inconspicuous  triangular  wing 
at  the  carinal  side  of  the  apex. 

The  carinal  latus  is  very  irregularly  p<>ntagonal,  as  wide  as  high. 
The  carinal  margin  is  concave.  The  umboncs  project  a  little  l)eyond 
the  carina  and  are  somewhat  recurved;  the  margin  l>elow  them  is 
convex.  The  portions  of  the  carinal  latera,  seen  in  a  dorsal  view,  are 
obliquely  triangular,  the  roof  of  the  carina  extending  triangularly 
between  them  to  the  peduncle. 

The  peduncle  is  very  short,  closely  covered  with  transversely 
lengthened  scales,  in  about  18  rows  of  a)>out  7  or  8  scales  (»ach. 

Length  of  the  capitulum  10,  breadth  .5.4:  nun.  Length  of  the 
peduncle  2  mm.     Length  of  the  carina  JK5,  diameter  at  ])ase  2  mm. 

This  is  a  strong,  robust  little  sp(»cit»s,  with  uiuisually  emphatic 
concentric  sculpture  of  strite  and  spaced  groovers  on  the  plates.  It  is 
most  nearly  related  to  <S'.  atlantlrHui  (Truvel,"  hut  in  X.  hnKflcarina' 
turn  the  carina  is  less  curved  above,  its  sides  aie  wider  near  the  base, 
and  the  ribs  bordering  the  roof  are  very  stron^r.  Tlie  rostrum  and 
inframedian  latus  are  also  unlike  in  tlie  two  forms.  .V.  Joniitrarlnatuiii 
differs  from  S,  porfarlntnuin  by  the  t»rect  shape  of  tlie  inframedian 
latus,  the  wider  sides  and  h(»avy  bordering  ribs  of  the  carina,  and  by 
the  general  shape  of  the  capitulum,  whicli  tiipers  toward  the  base, 
and  is  more  lengthened.  It  is  probably  related  also  to  the  still 
untigured  S.  mmminlJafum  Aurivillius,  from  off  the  Azores,  })ut  the 
rostral  latera  are  of  a  different  shape.  S,  tuiur  Iloek  is  also  related, 
yet  several  of  the  plates  ditl'er  in  shai)e,  and  X.  InnfjJcun'mitnm  has  a 
distinct  rostrum.  The  Californian  S,  (jmrrluunim  Pilsbry  is  allied, 
but  has  a  shorter  carina.     In  N.  hm<iirnrnt<itnin  th(»  carina  is  nearly  as 

'^  Ex|KHlitioii  iln  Travailleur  ot  <lu  Talisman,  ('irrhijHMlcs,  pi.  ii,  fip*.  17,  IS. 
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long  as  the  whole  capitiihim  and  exten(\s  almost  to  the  apices  of  the 
terga. 

The  largest  speeimen  of  the  type  lot  has  a  capitulum  fully  11  mm. 
long. 

Kxamples  from  Station  2415  have  a  more  hairy  cuticle  than  the  type 
lot,  largely  concealing  the  plates.  They  are  attached  to  a  branching 
Oexdina-Wke  corai.     (Fig.  9.) 

SCAI.PELLUM  SANCTIPETRBNSB,  new  species. 

7V/«?.— Cat.  No.  32898,  U.S.N.M. 

Type-lrtcfility.  —San  Pedro,  California,  in  50  to  75  fathoms.  Mrs. 
Oldi-oyd. 

The  capitulum  is  narrow  and  long,  the  length  more  than  twice  the 
width;  occludcnt  margin  nearly  straight,  the  carinal  regularly  arched; 
composed  of  1+  fully  calcihed 
plates,  covered  with  a  thin 
very  short  hairy  cuticle.  The 
plates  are  weakly  marked  with 
growth  lines,  and  some  weak 
very  faint,  radial  strife. 

The  scutum  is  much  moie 
than  twice  as  long  as  wide 
with  moderately  convex  o 
cludent  margin.  The  lateral 
margin  is  straight,  parallel  to 
the  occludent.  The  umbo  is  at 
the  acute  apex. 

The  tergum  is  larger  than 
the  scutum,  triangular,  its  oc 
cludent  mai^n  arched,  scutal    " 

margin    straight,   the  carinal       v  iw     n  b     hobtr  l  views  <>f  two  i-otyVd'. 
margin  nearly  strujght,  being 

very  weakly  concave  almve  and  convex  telow.  The  plate  projects 
above  the  summit  of  the  carina  only  about  one-fifth  of  its  carinal 
length. 

The  carina  is  very  long,  weakly,  evenly  arched,  with  apical  umbo. 
The  roof  is  deeply  chauneled  between  strong,  rounded  l>ordering  ribs. 
The  sides  are  rather  wide  throughout.  Then*  is  a  small  arcuate  riblct 
dividing  off  a  small  intraparietal  area  near  the  lieak.  The  base  of  the 
carina  projects  triangularly  between  the  carinal  latera. 

The  upper  latus  i.s  long,  with  five  unequal  sides.  The  scutal  margin 
is  longest,  and  slightly  concave.  The  straight  tegal  and  carinal 
margins  are  a'wut  equal.  The  l>asal  margin  against  the  carinal  latus 
is  straight,  shorter,  but  about  twice  the  length  of  the  margin  against 
the  inframedian  Utus.     The  umbo  is  subtenninal. 
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The  rostrum  is  small  and  triangular  or  oblong  as  high  as  the  rostral 
latera. 

The  rostral  latus  is  trapezoidal,  its  length  about  double  the  height. 
The  rostral  maroriu  is  much  shorter  than  the  lateral  and  the  ucutal 
margin  is  longer  than  the  basal. 

The  inf ramedian  latus  is  o})long,  its  height  decidedly  over  twice  the 
width,  trapezoidal,  with  the  umbo  niised,  close  to  the  rostral  border 
of  the  plate,  at  its  upper  third.  The  ui)per  end  of  the  plate  presents 
a  very  sliort  face  to  the  angle  of  the  scutum  and  a  longer  one  against 
the  upi^er  latus. 

The  carlnal  latus  is  triangular  in  general  shaix>,  though  with  five 
sides.  The  basal  and  curinal  margins  are  longest;  the  upper  and 
lateral  margins  shorter  and  sulwciual.  The  short  margin  below  the 
carina  is  arched,  and  projects  slightly  beyond  the  cjirinal  outline.  The 
umbones  are  bellow  the  lower  fourtli  of  the  dorsal  ])order  of  the  plate. 

Tlie  peduncle  is  short,  obli(iue  to  the  capitulum,  and  covered  with 
imbricating  scales  in  about  13  rows. 

Length  of  the  capitulum  S,  breadth  3.7  nun.  Length  of  the  pedun- 
cle 2.6  nun.     Length  of  the  carina  7.2,  diameter  at  ])ase  1.1  mm. 

This  little  species  is  related  to  ^y.  (jnirtllanmn^  but  it  is  distinct  by 
the  longer,  narrower  capitulum  with  consequent  differences  in  the 
shap(Ns  of  the  individual  plates.  The  umbo  of  the  inf  ramedian  latus 
is  not  apical,  the  carina  is  less  curv(Hl,  and  the  rostrum  is  well 
developed.  S.  .stdwtlprtnnsr  has  also  much  resemblance  to  the  Atlan- 
tic S.  lon(jU'ariuatiiin, 

Four  specimens,  of  alxnit  equal  size,  were  taken. 

In  some  the  rostrum  is  distinctlv  trianofular,  in  others  more  of  an 
oblong  shape.     (Fig.  10.) 

SCALPELLUM  GRUVELIANUM  Pilsbry. 

1907.  *S'.  grvrcUaunm  Pii-shhy,  Bill  let  in  of  the  Bureau  of  Fisheries,  XXVI,  p.  197, 
pi.  VII,  fip?.  l-.S,  Southwest  rock,  Siinta  Bar))ara  Island,  2;W  fathoms. 

In  addition  to  thc^  tvpe-locality,  this  species  was  taken  at  Alhatross 
stations  2980,  603  fathoms,  and  *ii»47,  :^r>i»  fathoms,  both  off  southern 
California.  There  is  a  minuti*  rostrum  in  somi*  examples,  but  in 
others  it  cannot  ))e  di^tinoruishcd. 

(iHorr  OF  SCALPELLl'M  KATHlU'XyK. 

Forms  similar  to  the  group  of  S,  jKn'foric<i/iKm  except  that  the 
inframedian  latus  has  a  ])i'culiar  and  characteristic  shape. 

SCALPELLUM   RATHBUNiE,  new  species. 

Jyptf.— Cat.  No.  8i>JUi^  r.S.N.M. 

Type-J'Ocality. — AlhafrosH  Station  2THS,  off  the  east  coast  of  Pata- 
gonia, aouih  latitude  4:i    24',  west  lontritude  3S    30',  in  43  fathoms. 


THE   BABIIACl£g   IN   THE   U.   S.   NATIOHAL   MUSEUM. 


39 


long  a.s  the  whole  capitulum  and  oxt«nds  almost  to  the  apices  of  tlie 
terpi. 

The  larfjest  s|>ecimen  of  the  typ*^  lot  has  h  capituhim  fully  II  mm. 
loiip. 

Kxample^  from  Station  2415  have  a  more  hairy  ciiticle  than  the  type 
lot,  largely  concealing  the  plates.  They  are  attached  to  a  branching 
ft,i(/*«n-Iike  coral,     (Fig.  9.) 

SCALPELLUM  SANCTIPETRENSE,  new  apecies. 


,  U.S.N.M. 

idro,  California,  in  50  to  75  fathoms.     Mrs. 


%<<>,— Cat.  No.  32* 

Type-l/n^nlity.  — San 
Oldroyd. 

The  capitulum  \h  narrow  and  lung,  the  lengtli  more  than  twice  the 
width;  occludent  margin  nearly  straight,  the  carinal  regularly  arched ; 
composed  of  14  fully  calcitied 
plateu,  covered  with  a  thin, 
very  short  hairy  cuticle.  The 
plates  are  weakly  marked  with 
growth  lines,  and  some  weak, 
very  faint,  radial  striie. 

The  scutum  is  much  more 
than  twice  as  long  as  wide, 
with  moderately  convex  oc- 
cludent margin.  The  lateral 
margin  is  straight,  parallel  to 
the  occludent.  The  umbo  is  at 
the  acute  apex. 

The  tergum  is  larger  than 
the  scutum,  triangular,  its  oc- 
cludent margin  arched,  scutal    '^ 
mar^n    straight,   the  carinal       vi 
margiti  nearly  sti-aight,  being 
very  weakly  concave  above  and  < 
above  the  summit  of  the  carina  < 
length. 

The  carina  is  verj-  long,  weakly,  evenly  arched,  with  apicul  uml>o. 
The  roof  is  deeply  channeled  between  strong,  rounded  >>ordering  ribs. 
The  sides  are  rather  wide  throughout.  There  is  a  small  arruiitc  riblet 
dividing  off  a  small  intraparietal  area  ueitr  the  Ix-iik.  The  Inise  of  the 
carina  projects  triangularly  between  the  carinal  latcra. 

The  upper  latus  is  long,  with  five  uneijual  sides.  The  scutal  margin 
is  longest,  and  slightly  concave.  The  straight  legal  luid  carinal 
mai^ins  are  a'wut  equal.  The  basal  margin  against  the  ciuinal  latus 
is  straight,  shorter,  but  about  twice  the  length  of  the  marffin  against 
the  inframediaD  latus.     The  umbo  is  subterminal. 


on  vex  below, 
inly  about  oi: 


The  plate  projects 
j-iifth  of  its  carinal 
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The  rostrum  is  small  and  triangular  or  oblong  as  high  as  the  rostral 
latera. 

The  rostral  latus  is  trapezoidal,  its  length  about  dou})le  the  height. 
The  rostral  margin  is  much  shorter  than  the  lateral  and  the  scutal 
margin  is  longer  than  the  basal. 

The  inframedian  latus  is  oblong,  its  height  decidedly  over  twice  the 
width,  trapezoidal,  with  the  umbo  raised,  close  to  the  rostral  border 
of  the  plate,  at  its  upper  third.  The  upper  end  of  the  plate  presents 
a  very  short  face  to  the  angle  of  the  scutum  and  a  longer  one  against 
the  upper  latus. 

The  carinal  latus  is  triangular  in  general  shape,  though  with  five 
sides.  The  basal  and  carinal  margins  are  longest;  the  upper  and 
lateral  margins  shorter  and  subequal.  The  short  margin  below  the 
carina  is  arched,  and  projects  slightl}^  beyond  the  carinal  outline.  The 
um bones  are  below  the  lower  fourth  of  the  dorsjil  border  of  the  plate. 

The  peduncle  is  short,  oblique  to  the  capitulum,  and  covered  with 
imbricating  scjiles  in  about  18  rows. 

Length  of  the  capitulum  8,  breadth  3.7  mm.  Length  of  the  pedun- 
cle 2.6  nun.     Length  of  the  carina  7.2,  diameter  at  base  1.1  mm. 

This  little  species  is  related  to  S.  gruvdiamun^  but  it  is  distinct  by 
the  longer,  narrower  capitulum  with  consequent  differences  in  the 
shapes  of  the  individual  plates.  The  umbo  of  the  inframedian  latus 
is  not  apical,  the  carina  is  less  curved,  and  the  rostrum  is  well 
developed.  S,  mnctlpetrenjie  has  also  nmch  resemblance  to  the  Atlan- 
tic S,  long  tear  inatutu. 

Four  specimens,  of  about  equal  size,  w^ere  taken. 

in  some  the  rostrum  is  distinctly  triangular,  in  others  more  of  an 
oblong  shape.     (Fig.  10.) 

SCALPELLUM  GRUVELIANUM  Pilsbry. 

1907.  *S.  gruvellanum  PuiiBRY,  Bulletin  of  the  Bureau  of  FlBheries,  XXVI,  p.  197, 
pi.  VI r,  figs.  1-3,  Southwest  rock,  Santa  Barbara  Island,  238  fathoms. 

In  addition  to  the  type-locality,  this  sijecies  was  taken  at  AJhafross 
stations  2980,  603  fathoms,  and  2947,  269  fathoms,  both  off  southern 
California.  There  is  a  minute  rostrum  in  some  examples,  but  in 
others  it  cannot  be  distinguished. 

(iKOUr  OF  SCALPELLUM  RATHBrXyE. 

Forms  similar  to  the  group  of  S,  jtoH&ricainnn  except  that  the 
infranuHlian  latus  has  a  peculiar  and  chamcteristic  shape. 

SCALPELLUM  RATHBUNiE.  new  species. 

Type.-d\t.  No.  82912  U.S.N.M. 

Iyj>e-locaUty. — Alhatross  Station  2768,  off  the  east  coast  of  Patii- 
gonia,  south  latitude  42^  24',  west  longitude  38^  30',  in  43  fathoms. 
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The  capitiilum  is  of  the  usual  quadrate  fomi,  the  plates  separated 
by  naiTow  but  distinct  chitinoua  sutures,  t-overed  with  a  very  thin, 
smooth  cuticle.  The  oecludent  border  is  straight,  except  near  the 
apex. 

The  scutum  is  quadrangular,  with  straight  wrcludent  margin.  The 
length  is  about  twice  the  width.  UdiIk)  at  the  acuU^  apex.  The  sur- 
face i.H  divided  into  an  anterior  radially  costate  and  n  tergo-lateral 
smooth  area. 

The  tergum  is  a  little  longer  than  thc^cntuni.  The  ocrUident  mar- 
gin is  convex  above,  the 
apex  being  i-ecurved. 
Thescuto-lat«ral  margin 
is  slightly  convex,  the 
carinal  margin  nearly 
sti'aight. 

The  carina  is  regularly 
and  rather  strongly 
curved,  with  the  umbo 
terminal.  The  roof  is 
deeply  groved  l>etwecD 
strong  suloate  bordering 
rile.  Thesidesare  rather 
narrow  and  of  nearly 
equal  width  throughout. 

The  upper  lateral  plate 
is  quadrangular,  the  sou- 
tal  margin  longest, 
slightly  concave,  paral- 
lel to  the  carinal  mar- 
gin. Tergal  margin 
straight.  Basal  margin 
oblifjiie.  The  scutul  half 
of  the  plate  is  sculptured 
with  a  few  radiating 
riblot^.  Umbo  at  the 
apex. 

The  rostrum  is  triangular,  ve 
than  high. 

The  rostral  latus  is  low,  the  length  of  the  plate  (»-ing  more  than 
four  times  its  width.  The  upper  and  lower  margins  are  jNinillel. 
An  angle  runs  obIi<|uely  from  the  l»ciik  toward  the  Imso-lateral  angle. 

The  inframcdian  latus  in  quiidrangular,  with  one  of  the  upper 
angles  produced  towai-d  the  carina.  The  umbo  is  siibccntnil,  ii  little 
nearer  the  rostral  margin;  from  it  a  rib  runs  to  etuh  of  the  angles  of 
the  plate. 


small  and  short,  somewhat  wider 
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The  carinal  latus  is  triangular^  with  the  umbo  projecting  beyond  the 
base  of  the  carina  and  a  little  recurved.  Several  ribs  radiate  from 
the  umbo. 

The  peduncle  is  about  as  long  as  the  capitulum,  closely  covered  with 
an  open  mosaic  or  pavement  of  very  minute,  scarcely  imbricating 
scales,  of  about  0.2  or  0.3  mm.  width. 

Length  of  capitulum  20,  width  12  mm.  Length  of  peduncle  21  mm. 
Length  of  the  carina  19,  diameter  at  base  2  mm. 

In  this  species  the  inf  ramedian  lateral  plate  is  of  a  peculiar  irregular 
shape.     The  rostral  latera  are  narrow,  unlike  those  of  related  species. 

A  second  example  from  the  same  station  as  the  t3^pe  differs  by  hav- 
ing the  bordering  ribs  almost  obliterated  on  the  lower  half  of  the 
carina,  and  the  inframedian  lateral  plate  on  the  left  side  is  almost 
regularly  quadrate  (fig.  lid). 

This  species  is  named  for  Miss  Mar}"  J.  Rathbun,  the  ac^complished 
carcinologist  of  the  United  States  National  Museum.     (Fig.  11.) 

SCALPELLUM  SOROR,  new  species. 

Tyj>e— Cat.  No.  32913,  U.S.N.M. 

Type-locality. — Alhatross  Station  2818,  GKilapagos  Islands,  south 
latitude  36'  30",  west  longitude  89^'  19',  634  fathoms,  bottom  tempera- 
ture 39.9^. 

The  capitulum  is  nearly  twice  as  long  as  wide,  the  plates  nearly  in 
contact,  joined  by  narrow  chitinous  sutures,  covered  by  a  very  thin 
smooth  cuticle.     The  ventral  (oCcludent)  border  is  straight. 

The  scutum  is  narrow,  the  width  contained  2i  times  in  the  length; 
occludent  and  lateral  margins  are  straight  and  parallel,  the  basal  mar- 
gin nearly  at  right  angles  with  them.  There  is  a  very  weak  rib  along 
the  occludent  margin,  and  another  from  apex  to  the  baso-lateral  angle; 
elsewhere  the  surface  is  marked  with  weak,  widely  spaced  growth- 
wrinkles  onlv. 

The  t^rgum  is  a  trifle  longer  than  the  scutum,  nearly  three  times  as 
long  as  wide.  The  occludent  margin  is  straight,  the  baso-lateral 
slightly  convex,  the  carinal  margin  is  slightly  concave  near  the  apex, 
elsewhere  slightly  convex.  It  has  weak  sculpture  of  widely  spaced 
V-shaped  growth-lines. 

The  carina  is  well  curved,  with  apical  umbo.  Roof  deeply  chan- 
neled between  two  stout  marginal  ribs.  Sides  narrow.  Basal  margin 
rounded. 

The  upper  lateral  plate  is  quadrangular,  the  scutal  and  carinal  borders 
straight  and  parallel,  the  scutal  more  than  double  the  length  of  the 
carinal.  The  tergal  margin  is  straight.  Umbo  acute  and  terminal. 
The  surface  is  marked  with  growth-lines  only. 

There  is  a  miimte  oval  rostrum,  deeply  embedded  in  the  cuticle  and 
readily  overlooked. 
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The  rostral  latere  are  small,  wedge-shaped,  their  acute  apic^'s 
meeting  on  the  ventral  tine. 

The  inframedian  latiis  is  of  very  irregular  shape,  narrowly  oblong, 
with  one  upper  angle  produced  toward  the  carina.  The  umbo  is  at 
the  upper  third  of  the  plate  on  the  rostral  side,  the  wedge-shaped 
eurfai'e  below  it  being  raised  above  the  rest  of  the  plate. 

The  carinal  latus  Is  imperfectly  triangular,  with  a  convex  margin 
proje^'ting  below  the  carina,  the  umbo  being  a  little  recurved,  situated 
at  the  bases  of  the  ribs  of  the  carina  and  at  about  a  third  the  height  of 
the  plate.  The  boeai  margin-  la  about  equal  to  the  lateral  margin. 
The  latter  U  sinuous,  concave  in 
the  middle,  for  the  reception  of  the 
upper  lobe  of  the  inframedian  plate. 

The  peduncle  is  shorter  than  the 
capituinm,  closely  covered  with 
imbricating  scales  about  1  mm. 
wide. 

Length  of  the  capitulum  17, 
breadth  8.7  mm.  Length  of  the 
peduncle  U  mm.  Length  of  the 
carina  16,  diameter  at  base  3.3  mm. 

This  species  closely  resembles  S. 
nUAbunjf,  from  which  it  differs 
chiefly  b_v  the  absence  of  radial 
riblets  on  the  scuta  and  upper 
latent,  the  wider  roof  of  the  carina, 
its  bordering  ribs  not  sulcate,  and 
by  the  very  much  larger  scales  of  ^  -     -i 

the  peduncle.     S.  soror  is  like  S.  cariv^imlw  <■  B-wiHALvrEw,  ^2. 

rat^tttii*--  in  the  very  peculiar  shape  of  the  inframedian  latera.   (Fig.  V2.) 

(iROUP  OF  SCALPEIXUM  ARIETINITM. 

The  carinal  latera  project  far  downwaid  and  flare  outward  below 
the  carina,  with  the  umbones  at  tlioir  free  ends.  This  modification  is 
unlike  any  other  hitherto  known  species. 

SCALPELLUM  ARIETINUM,  new  species. 

r^w.— Cat.  No.  9792,  U.S.N. M. 

Type-locality. — Alhatrons  Station  2405,  Gulf  of  Mexico,  north  lati- 
tnde  28'=  45',  west  longitude  85=  02',  in  30  fathoms. 

Other  localities.— Cat  No.  10055.  AO'atronx  Station  2315,  Stmits 
of  Florida,  north  latitude  24«  26',  west  longitude  HI"  48'  15"  in  37 
fathoms,  on  spines  of  Cidaris  trihtloiden. 

Tlje  capitulum  is  subtrapezoidal,  the  occiudent  border  straight;  of 
a  crimson  color  {or  more  or  less  tinted  with  crimson  on  a  yellowish 
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ground);  conii>osed  of  14  fully  cali^ified  plates  wepai-ated  by  linear 
sutures.  Tbe  plates  arts  sculptured  with  jjniwth-lines  and  some  fine, 
indistinct  radial  strise.  The  cuticle  is  thin  and  incunspieuous,  nearly 
smooth  except  on  the  keel,  whore  the  roof  is  finely  and  shortly  pilose, 
and  crossed  hy  six  to  eight  transverse  tufts  of  longer  hairs. 

The  scutum  is  about  twice  as  long  as  wide,  its  occludent  margin 
very  slightly  convex.  The  lateml  margin  is  conaive  near  the  tergo- 
lateral  angle,  elsewhere  convex.  Rasal  margin  straight.  The  umbo 
in  nearly  terminal,  bent  inwaixi,  with  a  very  small  triangular  area 
outride  and  extending  slightly  alwve  it>  at  least  in  old  individuals. 

The  tergum  is  much  longer  than  the  scutum,  ti-iangular.     Its  occlu- 
dent margin  is  nearly  straight,  but  recedes  slightly  near  the  erect 
apex.     S<-utal  maiyin  is  .ntraight.     The  carinal  margin  has  a  slight 
prominence  just  above  the  sum- 
mit of  the  carina. 

The  Hirhia  is  moderately 
ai'ched,  and  i:.vtewh  a  ithiivt  dln- 
tfinoi  ahive  (he  prominent  vmh>. 
Its  upper  end  is  rounded,  and 
not  in  the  least  interposed  I)e- 
tween  the  scuta.  The  roof  is 
nearly  Hut,  bounded  by  distinct 
but  obtuse  angles.  A  low  rib 
runs  on  each  side  |>arallel  to  and 
near  the  angles.  The  lines  of 
li  y^SS  / ' Iif^^^^£s''\   S'^^^'t'^  *"'  ^^^-  ''0**f  '^I'f'  deeply 

vk  kU^  's^^^w'^^"^   arched  downwai-d.      The    sides 

are  flat  and  very  wide  in  the  up- 
I)er  half,  delicately  sculptured 
with  fine  longitudinal  and  radial 
vf^.  i:t,— w:*i.PKi.i.irii  ariktisim.  n,  i.ateh.i.  vikw,  ^ti-i(^_  fhe  basiil  margin  is 
deeply  rounded.  There  is  no 
chitinous  space  Iwtween  the  carina  and  the  other  plates. 

The  upper  latns  is  pentagonal,  the  scutal  and  cannal  margins  about 
equal  and  parallel,  the  tergal  margin  a  trifle  longer.  The  basal  mar- 
gin is  shorter,  and  the  obliiguo  margin  agniiist  the  infi'amedian  piat«  is 
still  shorter.  The  umbo  is  not  quite  apical,  the  apex  beyond  it  being 
ohtnse,  rounded,  and  white. 
The  rostrum  is  quite  small  and  triangular,  with  equal  sides. 
The  rostral  latus  is  low,  alwut  live  times  as  long  as  high,  and  some- 
what narrower  in  front  than  at  the  lateral  end.  It  stands  out  in  relief 
above  the  surface  of  the  scutum. 

The  inframedian  httus  is  irregularly  pentagonal.  aI>out  twice  as  high 
as  wide.  It  has  a  short,  straight  margin  agiiinst  the  lat<'ral  edge  of 
the  st'Utum,  a  longer  straight  one  against  the  lyjjx'r  latus.  about  as  long 
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as  the  soiiiewhat  concave  luargins  against  the  carinal  and  rostral  latera. 
The  uiubo  is  elevated  and  at  the  upper  fourth  of  the  plate.  From 
it  obtuse  ridges  mdiate  to  the  two  basal  angles  of  the  plate. 

The  c«rinal  latus  is  somewhat  triangular.  Its  apical  half  projects 
free  behind  and  below  the  carina,  flaring  strongly  outward  and  notice- 
ably twisted.  Apex  acute.  In  dorsal  view  the  carina  is  seen  to 
extend  between  the  horn-like  latei'a  nearly  to  the  peduncle.  The 
spread  from  apex  to  apex  of  the  two  carinal  latera  is  (>  mm.  in  the 
type  specimen. 

The  peduncle  is  short,  covered  witli  rather  large  scales  in  about  13 
rows  of  about  S  scales  each. 

Length  of  the  capitulum  11.6,  breadth  7  mm.  Length  of  the  peduncle 
6  mm.     Length  of  carina  12  mm.,  diameter  near  Imse  1.7  n)m. 

The  laterally-flaring,  horn-like  carinal  latera,  the  wide  sides  of  the 
carina,  and  the  position  of  its  umbo,  as  well  as  the  more  or  less  ruddy 
color,  all  distinguish  this  fine  species.     (Fig.  13.) 

SCALPELLUM  DICERATUM  new  species. 

Tt/pe.-^Ca,t  No.  11181  U.S.N.M. 

Type-h reality, — Albatross  Station  2319-2350,  off  Ilabana,  C/uba,  on 
crinoid  arms. 

at  tier  l^jealifi€S.— Cat  No.  32867.  Albatross  Station  2405,  (iulf  of 
Mexico,  west  of  Florida,  30  fathoms.  No.  32868.  Albatross  SUition 
2324,  off  Habana,  33  fathoms,  on  a  Cidaris  spine.  No.  32869.  Alha- 
trf)SH  Station  2315,  Straits  of  Florida,  37  fathoms.  N^o.  9474.  Albatross 
Station  2317,  Straits  of  Florida,  north  latitude  24^  25'  45",  west  longi- 
r  tude  81^  46',  in  45  fathoms,  temperature  75^^  F.,  on  the  spines  of 
Cidaris. 

The  capitulmn  is  similar  in  shape  and  general  appearance  to  that  of 
S.  ari<itinum.  The  ventral  margin  is  nearlj'  straight,  but  with  a  low 
prominence  in  the  middle.  It  is  more  or  less  deeply  crimson  tinted, 
but  varies  to  creamy  white  in  some  individuals. 

The  scutum  has  a  temiinal  mucro,  and  is  shaped  like  that  of  N.  (trte- 
tinnm.     The  tergiim  is  also  like  that  of  S.  ariethium. 

The  carina  is  well  arched,  with  an  acute^  a/rical  umbo^  which  iritrudes 
between  the  terga.  The  roof  is  convex,  with  about  8  arcuate,  trans- 
verse hair  tufts,  as  in  S.  arietiimm.  The  sides  are  bicostate  and  very 
narrow.^  not  widened  above.     Basal  margin  rounded. 

The  upper  latus  is  pentagonal,  the  sciital  margin  longest,  the  tergal, 
carinal  and  basal  successively  shorter,  the  margin  against  the  infm- 
median  plate  shortest,  less  than  half  the  basal  margin.  The  umbo  is 
acute  and  terminal. 

The  rostrum  is  very  small  and  triangular.  The  rosti-al  latus  is 
shaped  like  that  of  S.  arletivum.  It  has  two  low  ridges  running  from 
the  apex  to  the  upper  and  lower  angles  of  the  lateral  end  of  the  plate. 
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The  infrainedian  latus  is  narrow,  triangid-ar^  mth  tlie  aper-  ittrongly 
curved  t/noard  the  oedndent  harder,  overlying  tho  baso-lateral  angle  of 
the  scutum.  A  low  rounded  rib  runs  down  each  side.  The  umbo  is 
apical. 

The  carina!  latus  is  triangular,  its  apical  half  projecting  free  behind 
and  downward  below  the  carina,  and  al»o  flaring  outward,  though 
less  than  in  S.  arietitmm.  The  spread  from  tip  to  tip  is  3.75  mm.  in 
the  type  specimen. 

The  peduncle  is  clothed  with  rather  large,  narrow,  transversely 
lengthened  scales,  in  about  8  rows  of  8  or  !»  scales  each- 


Length  of  the  capitiiluni  13.5,  width  7.S  mm.  liength  of  the 
peduncle  7  mm.  Length  of  the  carina  13.5,  diameter  near  the  base 
2.8  mm. 

This  species  lives  with  S.  arietlnum  on  the  spines  of  echinoidit  and 
the  aims  of  crinoids,  in  shallow  or  moderate  depths.  The  two  species 
are  obviously  related,  yt't  quite  distinct  by  the  difference  in  shape  of 
the  carina  and  inf  mniediar)  latus,  and  the  terminal  umI>ones  of  tlie  infra- 
median  and  upper  liiteni  and  of  the  carina  in  ib".  diceratum,  while  in  S, 
ari'-tiiiiuii.  the  uuil>ones  of  these  plates  are  removed  from  the  apicee. 
There  are  also  «!omo  minor  differences  in  other  plates,  readily  seen  in 
the  figures.  The  carinal  latera  sometimes  divei^e  almost  as  widely  as 
in  ;iS^.  a?-iet!nuin,  and  nmch  more  than  in  the  figured  type.  The  color 
varies  from  crimson  to  pure  white.     (Fig.  14.) 
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Section  V. 

Rostral  lotus  hi^h  with  short  hasaZ  harder^  usually  larger  tha/n  the 
narrtf^tc  infrainedian  latus;  rostrum  narrow  or  wanting;  umbo  of  the 
carina  apical  or  svhapical;  carinal  latus  higher  than  wide^  the  vmln) 
not  project iyig;  plat^  13  or  H, 

A  numerous  group  of  small,  deep-water  «pecies,  evidently  related 
to  IfoloscaJpelluTn,  The  complemental  males  &o  far  a«  known  are  like 
those  of  lloloscalpellum, 

KBY   TO  ePBCIBS. 

a,  Inframedian  latus  wineglase-  or  houi^lass-Hhapeil,  being  dilated  toward  the  two 
ends,  more  or  less  contracted  at  or  below  the  middle;  the  umbo  at  or  below 
the  middle. 
h.  Upper  portion  of  inframedian  latus  much  more  expanded  than  the  lower. 
c.  Lower  margin  of  the  upper  latus  straight;  no  rostrum. 
d.  Plates  8<!ulptured  with  widely-spaced  low  riblets  parallel  to  lines  of  growth. 

growth.     California S.  yroxxmum, 

dd.  Plates  with  sculpture  of  unequal  growth-wrinkles,  and  fine,  low  radial 

fitria».     Antilles,  etc - S.  idioplax. 

cc.  Lower  mai^n  of  the  upper  latus  concave  or  sinuate;  plates  marked  with 
weak,  spaced  growth-wrinkles  only;  umbo  of  inframedian  latus  median; 
a  minute,  rounded  rostrum  between  the  apices  of  the  rostral  latera.  Atlan- 
tic  S.  sinuutum, 

66.   Upper  portion  of  the  rather  narrow  inframedian  latus  not  much  wider  than 
the  l>asal  portion. 
c.  Roof  of  the  carina  strongly  convex,  the  umbo  apical.     Atlantic. 

S.  gracUius. 
re.   Roof  of  carina  flat  or  nearly  so. 

d.  Umbo  of  carina  removed  a  short  distance  from  the  apex;  Atlantic. 

S,  carinatum, 
dH.   Umbo  of  carina  apical. 

e.  Carina  angular  at  the  sides  of  the  slightly  convex  roof,  the  sides  narrow; 
umbo  of  upper  latus  not  entering  a  bay  in  the  scutum.  Southern  Cali- 
fornia   S.  perlorifjum. 

ee.  Carina  with  slight  ribs  at  the  sides  of  the  flat  roof,  the  sides  wide  in  the 
upper  part;  umbo  of  upper  latus  entering  a  l>ay  in  the  scutum.    Atlantic. 

^S*.  cdbatrofudanum. 
aa.  Inframedian  latus  narrowly  triangular,  tapering  upward  to  the  acute  apical 
umbo. 
6.  Carina  unusually  short,  with  strongly  convex  roof. 
c.  Carina  not  extending  up  beyond  middle  of  the  carinal  margin  of  tergum; 
rostrum  vestigeal  or  wanting;  carinal  latus  rather  small,  triangular;  infra- 
median  latus  reduced *S'.  pentacrinanim. 

cc.  Carina  extending  above  middle  of  terga;  rostrum  narrow  but  well  developed; 
carinal  latus  pentagonal,  very  large;  inframedian  latus  well  developed. 

JS.  micrum, 
bb.  Carina  long,  its  roof  flattened,  often  with  bordering  ribs, 
c.  Plates  of  the  upj)er  whorl  with  strong  radial  poulpture.     Atlantic. 

S.  jomiosnim. 
cc.  Plates  of  the  upper  whorl  without  couspicuous  radial  sculpture;  inframedian 
latus  very  narrow. 
d.  Kostnun  well  developed;  occludent  margin  convex;  off  Chile S.  gracile. 
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'/'/.  Riwtruiii  wanting  or  r(.*|>n^*nto<l  ]>y  ii  linear  nuliirient. 

e.   riul>o  of  cariiial  latusat  basocarinal  anjrle *S'.  nnflllarum. 

ve.  Uiiilx)  of  cariiial  latiis  at  the  niiddle  to  lower  fourth  of  it8  (^rinal  mar- 
gin; carinal  asjH'rt  of  cariiial  latera  nulially  ribbini. 
/.  Carina  with  ril)s  houmlinj?  the  flat  roof;  iimlx)  of  carina!  latoa  at  the 
lower  third  or  fourth. 
g.  Entire  carinal  latus  pculptureil  with  ni<liating  riblets;  growth-lines  on 
r(K)f  of  carina  V-8jhai>ed;  umbo  of  upper  latiw  terminal  at  siuito- 

tergal  angh» *S'.  semlscidpium. 

gfj.  (hily  the  ^>af>al  area  of  carinal  latus  ni<liallyp<'ulpture<l;  gniwth-linee 
on  the  roof  .straight;  umbo  of  upper  latus  not  terminal. 

S,  aurivilUL 

j'f.  ('arina  angular  at  tiie  sidep  of  the  flat  roof;  uml)o  of  carinal  latos  near 

middle  of  its  carinal  margin;  carinal  latera  mei>ting  in  a  rather  long 

zigzag  HUtun*  Inflow  the  carina;    rostrum   linear;  occludent  mai^n 

^^traight S,  galaparjanum. 

<lK()rP  OF  SCALPKLLUM  IDIOPLAX. 

Iiifraiiicdian  latus  liourglass-  or  \vinoglass-sha|)ed,  the  iiiiiIk)  median 
or  l)clow,  at  the  contnicted  part  of  the  phite. 

SCALPELLUM  PROXIMUM   Pilsbry. 

11»07.  Scaljttflntn  jfrfu'imum  Pilsbry,  Bulletin  of  the  lUireau  of  Finheries,  XXVI, 
[>.  197,  pi.  VI,  figH.  9-11. 

Tf/jM',— Cut.  No.  3:i4L>2  I'.S.N.M. 

Type-lucaliUj, — Vicinity  of  San  Diejjo;  California,  in  1,000  fathoms. 

.  SCALPELLUM  IDIOPLAX,  new  species. 

rypr.—Vxit.  No.  7S4;^,  U.S.N.M. 

Type-loaiJlfy,  —Alhtttross  Station  !il40,  Caribbean  Sea,  north  latitude 
17^'  W  10",  west  longitude  7*)-  4<r  05",  in  y()6  fathoms^,  sand. 

(Hhvr  load  ill  t^. — Cat.  Nos.  11530  and  14558,  ylMrt/A>A<.v  Station  2656^ 
between  Bahamas  and  Cape  Fear,  North  Carolina,  in  57ii  fathoms. 

The  eapituhun  is  twice  as  long  as  wide,  widest  in  the  middle,  taper- 
ing toward  sununit  and  base.  The  ventral  and  dorsal  margins  are 
about  equally  convex.  It  is  comix)sed  of  18  fully  calcified  plates. 
The  cuticle  is  very  thin  and  smooth.  The  plates  are  sculptured  with 
unecpial  lines  of  growth  and  fine,  low,  radial  strijfi. 

The  scutum  is  more  than  twice  as  long  as  wide.  The  occludent 
margin  is  convex;  basal  and  upper  margins  nearly  straight,  oblique. 
The  lateral  margin  is  irregular.  It  projects  in  an  angular  lobe  at  the 
upper  lateral  angle,  and  is  deeply  excavated  below  the  lobe  for  the 
reception  of  the  apex  of  the  upper  lateral  plate.  The  apex  is 
acuminate. 

Th(»  tergum  is  decidedly  longer  than  the  scutum,  triangular,  the 
occludent  margin  slightly  convex,  the  basal  a  trifle  concave,  and  the 
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atnnul  margin  i,s  very  weakly  KiffinoUl,  being  concave  in  itM  upper 
portion,  ronvox  in  the  lower. 

The  cariiiii  is  long,  more  urcuatc  near  tbc  terminal  mucro.  The  roof 
is  flat,  with  Ixinii-ring  ribs.  The  finegrowth-strirc  acrosa  the  roof  are 
convex  upwardly.  The  sides  are  rather  wide,  regularly  tapering 
toward  the  base.     The  Imsal  margin  is  ulightly  concave. 

The  upper  hitentl  plate  is  hexagonal-pi riform.  The  scutal  and 
tergal  margins  are  long  and  a  little  concave.  The  carinal  margin  and 
thatagainnt  the  i-nrinal  latus  are  short  and  equal.  The  basal  mar- 
gin, against  the  summit  of  the  inframedian  latus,  and  the  apical 
border,  against  the  latero-tergal  lol>e  of  the  scutum,  are  very  short. 
The  apex  is  subtcrminal. 

There  is  no  rostrum. 

The  rosti-al  latus  is  si|uaro,  aliout  as  high  as  wide.     The  marginsare 
straight.     The  lower  lateral  corner  is  ro»nde<l.     The  ventral  margins 
of  the  rostral  latcra  are 
in  contact. 

The  infi-anicdian  lat- 
eral plate  is  wineglass 
shaped,  composed  of  a 
very  small  ba-^al  and 
large  upper  sogmciit, 
very  narrow  ut  their 
junction,  where  tlio 
umbo  is  situat^}d.  The 
upper  margin  has  a 
longer  scutal  margin 
and  a  shorter  margin  In 

contact  with    the    UpjM'r     (.-,„,  j,-,..  scAj.PKi.umrToi'ijji.  ".i.ATKRAi.viKwx2;Muiirrsn, 

lateral  plate.  ^""^*'  '■i"""*!'"'"- 

The  c»rinal  latus  is  twice  a,s  high  as  wide,  of  very  irregular  shape. 
The  umb<i  pi-ojects  slightly  Iwyond  the  carina,  near  the  base  of  the 
plate.     The  carinal  latem  meet  below  the  keel. 

The  pedimcle  is  very  sliort,  with  10  rows  of  tninsversely  lengthened 
sniles,  aliout  s  scales  in  a  row. 

Length  of  the  capitulutn  IS.  breadth 'J  mm.  Ivength  of  the  peduncle 
-t.3  nmi.     Ijcngth  of  ibe  carina  ITi,  diameter  at  liasc  3  mm. 

This  specii's  is  well  chiiractcrized  by  the  wineglass-shaped  infra- 
median  lateral  plate  and  the  (Hsculiar  contour  of  the  inner  margin  of  the 
ficutum. 

It  is  closely  rclaled  to  S.   diMhietuin  Hoek,  a  Pacific  species;  but 

that  has  the  scula.  up]HT  latera,  and  rostral  latera  difi'erent  in  shape. 

-S'.  larlriiitiii,.  H<ii-k.  from  otf  Tristan  da  Cunha,  resembles  S.  idwplax 

in  the  shape  of  the  m  itlum.  upjx'r  latus,  and  inframedian  latus,  bat  it 

4715— ISiill.  'iO-ll7 1 
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slitfhtly  . 


diirfli'M  liy  hiiviiijj  tlic  iiinlio  of  tlic  lariiia  miHrtod  from  the  Nuiniiiit, 
by  the  sha])r  <if  tlip  ter^jiim  itnd  tin-  presence  of  a  minute  rostrum. 

IJt'sides  si'vcml  cxHiiipli's  from  the  type  locality,  in  the  Caribbean 
St-it,  two  spi'<-imi-n.-4  svciv  taken  at  a  station  north  of  the  llaliamas. 
Thrse  diffff  from  tin-  tyjH-s  by  their  smaller  size — the  larger  having 
a  <-;ipittiluni  U  iriin.  lonjr — and  by  the  weaker  mdial  strin;,  whu-h  are 
very  miiuiti'.     (V'tg.  l."i.| 

SCALPELLUM    SINUATUM.  new  species. 
7y/'»'.-  Cut  No.  !inl3,  I'.S.N.M. 

Tij/>'-l<x-<il!ty.-  AHMilrf«<'<  Station  2u;n,  oast  of  Maryland,  north  lati 
tnile  :j)S  r>;r,  west  loiijjitude  O'.i- ^3' :tO",  in  1,731  fathoms,  bottom 
tempcnitui-o  3S'  K. 

^ipitiiluni  is  trai>ezoidaI,  about  twice  as  long  as  wide,  with 
I'cludent  border,  and  of  a  pale  yellowish-white  tint; 
not  hairy;  valves  14,  nearly  smooth. 
The  Hciitnm  has  a  convex  occludent  mar- 
in.     The  latenil  margin  is  produced  in  a 
A     point  at  the  tei^al  end,  excavated  below 
it.    The  ^tasnl  maigin  is  somewliat  con- 
vex, 

Tlio  scntmii  is  of  the  usual  triangular 
shape,  with  t-onvex  occludent  margin  and 
narn)w,  sliglitly  riH^urved  apex.  There 
is  H  slight  pixmiincnce  on  the  curinal  mar- 
fjiii  iibove  the  carina. 

The  carina  is  long,  arcimto,  with  apical 

umbo.     The  roof  is  Hat  lietween  two  mod- 

ciiite  roumled  ribs.     The  sides  are  rather 

I,,  widy  alxjve,  tapering  to  th«  base. 

ntVy*]!;  lN'ir',,''A'vovMi''Tmw?vnE.'     'I'ho  upjx-r  la  tend  plat*  is  subtriangu- 

*''''^*-  liir,  with  a  deep  notch  in  the  lower  mar- 

fjin.     Tlie  scutal  margin  is  decidedly  longer  than  the  tergal.     Mucro  at 

the  scuto-torgid  angle. 

The  rostrum  is  very  small,  subtriangular,  lying  between  the  um- 
Imnes  (if  the  rostral  lat*'ru, 

The  i-ostni)  hitend  plate  is  <|uadi-angukr,  nearly  a»  high  as  wide,  but 
with  the  basal  margin  shorter  than  the  scutal.  The  lateral  mai^in  ia 
convex. 

The  inh-amedtan  lalefjd  is  wineglass  shaped,  narrowest  at  the  lower 
third.  Tlie  upjier  portion  is  triangular,  its  upper  face  concave, 
against  the  upiM>r  latus,  but  one  angle  extends  up,  touching  the 
scutum.  The  umlio  is  median.  The  luise  of  the  plate  is  expanded, 
forming  a  smaller  triangh-  than  the  upper  part. 
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The  carinal  latus  is  irregularly  triangular,  projecting  a  little  beyond 
and  below  the  carina.  The  two  latem  meet  in  a  verv  short  suture 
below  the  cariiui.     Umbo  tslightly  recurved  at  the  base  of  the  carina. 

The  peduncle  is  ver}-  short,  with  10  rows  of  large  scales,  al)out  6 
scales  in  a  row. 

Length  of  capituluni  about  18.5,  width  7  mm.;  length  of  peduncle 
.5  nun. 

The  type-specimen  was  broken  in  the  dredge  across  the  terga  and 
up[>er  part  of  the  scuUi.  The  species  is  notable  for  the  shape  of  the 
upper  latus,  which  is  unlike  any  known  form  of  the  same  group.  The 
very  small,  nodule-like  rostrum,  visible  only  between  the  apices  of 
the  rostral  latera,  is  also  highly  characteristic. 

A  young  example  (tig.  16  c)  occurred  with  the  type  and  is  here  illus- 
trated to  show  the  changes  which  take  place  with  age.  The  upper 
lateral  plate  is  normal  in  shape,  without  the  basal  notch  of  the  adult. 
This  would  be  anticipated  from  observing  the  growth-lines  of  the  lat- 
ter. The  rostrum  is  relatively  better  developed  but  formed  as  in  the 
adult  tyi>e.  The  inf  ramedian  lateral  plate  is  somewhat  less  individual- 
ized than  in  the  type.     Length  of  ca.pitulura  7,  breadth  3.1  mm. 

S.  vccfinHfenjuiu  (iruvel,  from  near  the  Azores,  is  a  closely  allied 
form,  ditlering  by  its  strongly  recurved  terga,  the  somewhat  differ- 
ently shaped  upper  latus,  and  the  hairy  peduncle  and  carina.    (Fig.  16.) 

SCALPELLUM  GRACILIUS,  new  species. 

7//7V.     Cat.  No.  32863,  U.S.N.M. 

Ti/pp-locality. — AlhdfroMx  Station  2678,  off  Cape  Romain,  South 
Carolina,  north  latitude  32  40',  west  longitude  76^  40'  30",  in  731 
fathoms;  bottom  temperature  38. 7"-. 

The  capituluni  is  narrow,  its  length  more  than  double  the  width; 
both  ventral  and  dorsal  margins  are  slightly  convex;  composed  of  14 
fully  calcified  plates;  covered  with  a  thin  smooth  cuticle.  Sutures 
linear.  The  plates  have  slight  growth  lines,  and  a  few  barely  per- 
ceptible radial  stria*. 

The  scutum  is  fully  twice  as  long  as  wide;  the  occludent  margin 
convex,  except  near  the  base,  where  it  is  slightly  concave.  Lateral 
margin  slightly  siruious,  subpamllel  to  the  occludent  margin.  Basal 
margin  passing  into  the  lateral  in  a  regular  curve.  The  apex  is  a  little 
incurved  and  acununate. 

The  tergum  is  much  longer  and  wider  than  the  scutum,  triangular. 
The  occludent  margin  is  slightly  convex,  basal  margin  straight,  and 
the  carinal  margin  is  very  weakly  sigmoid,  nearly  straight.  The  apex 
is  erect. 

The  carina  is  regularly  curved,  with  the  apex  terminal.  The  roof 
is  strongly  and  evenly  convex,  curving  into  the  sides,  which  are  rather 
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wide.     The  biiMnl  niar}jin  is  convex.     The  linew  of  jjrowth  on  tlie  roof 
curve  deeply  downward. 

The  upper  latus  U  irrcgiikrly  ix!iitH^oiiiil.  The  scutal  niartfin  in 
much  the  longest  and  straight;  the  terjjnl  shorter  and  uti-aigbt.  Lhe 
carinal  margin  and  that  against  the  carinnl  latns  are  still  shorter,  sub- 
equal.  The  Ira-sal  margin,  against  the  iitfraiiicdian  lateral  plate,  is  very 
.short.     The  apex  is  snbterminal. 

The  rostrum  is  reduced  to  a  linear  rudiment,  separating  the  rostral 
latera  along  the  upper  half  of  their  contiguous  larders. 

The  rostral  latus  is  suhtriangular,  the  three  sides  alx>ut  equal.  The 
scutal  margin  is  slightly  concave,  the  ventral  margin  straight,  and  the 
l)afO-latGral  margin  is  convex. 

The  infraraedian  latiis  is  oblong,  nariiiw,  conti-acted  slightly  below 
the  middle,  a  little  dilated  al)ove  and  Ix^Iow  the  contraction,  the  basal 
s^mout  much  smaller  than  the  upper.  The  iimlio  is  close  to  the  base. 
The  carinal  latus  is  very  long  and  narrow,  nearly  an  long  as  the 
scuta.  The  carinal 
margin  is  straight,  the 
lateral  and  Ihi^uiI  mar- 
gins convex.  The  um- 
Ikj  is  close  to,  but  not 
at,  the  base  of  the 
plate,  Iielow  the  cari- 
na. It  does  not  pro- 
ject lieyoiid  it.  The 
two  plate's  meet  in  a 
very  short  stmight  bu- 
tun>  l>elow  the  carina. 
The  peduncle  is  very 
short,  closely  covered 
with  large  transversely  lengthened  scales,  in  six  rows  of  about  fiscatea 
each. 

Length  of  the  capitulum  s,  breadth  'i.'4,  nmi. ;  length  of  the 
pcdmicle  1.8  mm, ;  length  of  the  carina  t;.:{,  diumeti?r  at  base  ]  mm. 
The  moie  conspicuous  features  of  this  small  species  are  its  exces- 
sively narrow  rostrum,  the  rounded  roof  of  the  carina,  the  somewhat 
hour-glass  shaped  inframedian  latera,  and  the  verj'  long  and  narrow 
carinal  latera.  Where  the  i-ostnim  is  so  reduced  as  in  this  species,  its 
complete  elimination  in  some  individuals  would  occasion  little  surprise. 
Only  two  specimens  were  taken,  the  second  one  being  immature, 
about  half  the  size  of  the  type.  They  were  seated  upon  a  slender 
annelid  tube. 

S.  gtvciliim  is  closely  ix'lated  to  X  tiora-sehitid!^  Iloek  and  S. 
Jltiviim  lloek,  both  antipodal  species.  S.  iiwiesi/andiie  diScra  by  hav- 
ing the  carina  flat-roofed.     S.  fanim  is  very  close  to  S.  (fraciUvs,  but 
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the  rostral  lutus  is  KmuUei',  the  citriiml  liitus  deoidediy  wider,  aod  the 
roof  of  the  carina  less  rounded;  yotwere  it  not  for  the  wide  geographic 
.'reparation  of  the  two  Mjwcies  1  would  Ire  disposed  fo  rank  the  North 
Atlantic  species  as  a  race  or  variety  of  S.Jiavum.  Neither  S.  noi-x- 
s^andiai  nor  S.  fmfuni  has  a  rostrum. 

S.  noviezeUiiidim  has  Ix'i'n  ivjwrted  from  the  Northeastern  Atlantic 
by  M.  Grnvel,"  who  i^o  tdentiticd  three  specimens  taken  by  the 
Trai-aiU^'ir  in  north  latitude  SS-"  W,  west  longitude  12°  3',  in  2,400- 
2,500  meters.  Thcv  ditfer  in  I'aiious  miunr  detailn  fi-om  Hoek's  type. 
(Fis.  17.) 

SCALPELL.UM  CARINATUM  Hock. 


188.^  .s'.  carinaliiiii  Hokk,  f -hitllfiu/fr  Itejxjn 
Near  Tristan  lia  Cnnha,  1,001)  fathoms. 


Cirri  ptxlia. 


7«,  pi.  1 


Loral  Hies.— {jut.  No.  a2S72,  U.S.N.M.,  AlhiimM  Station  27.^1,  off 
Cape  Hatteras,  north  latitude  30''-  45',  west  longitude  74'^  28',  in  781 
fathoms,  on  Scalpi'llnui  veliithiuw.  Also  No. 
;!2876,  r.  S.  N.  M..  A/h»frm>*  Station  2111,  off 
Cape  Hatteras,  north  latitude  35  -  Oil'  50".  west 
longitude  74^  57'  40",  in  5138  fathoms. 

The  siiecimens  measure  !*  and  IL.'i  nuu. 
(No.  32872)  and  7  mm.  (No.  32S7ll)  in  length 
of  eapitulum.  The  peduncle  is  very  short  and 
oblique.  The  terguni,  in  these  Amerieiin  ex- 
amples, is  longer  and  narrower  than  in  Hoek's 
figured  type.  The  rostrinu  is  represented  ordj' 
by  a  small  nodule  l»etwe^n  tlie  apices  of  the  a  i 

rostral  latent  in  No.  ;^2.S7t!,  hut  I  can  .sec  no  '''t,:^'*^^^^"^* "a"  ,,'(.*"*«*! 
trace  of  it  in  the  two  specimens  from  the  other     n*i.  vlkws  ,.  5. 
station.     It  is  a  rather  stout  little  species,  with  the  roof  of  the  carina  flat 
and  rapidly  widening.     The  individual  from  Station  2111  is  figured, 
to  show  the  features  of  the  American  form.     (Fig.  18.) 


1907.  Smli>elli 
p.  198,  pi.  1 


SCALPELLUM  PERLONQUM   Pilsbry. 

m /'■•rltmijiiiH  I'tij'iinv.  ilullctiii  nf  tlie  Itiiivaiiof  FiHheriee,XXVI, 


T>jp..~Qb.{.  No.  ;i2420  U.S.N.M. 
Tyf»-lf>ml!b,.  -0^  Point  L.>ma  Lighthou.se,  n 
fornia.  in  t;:!!'  fathoms. 


r  San  Diego,  Cali- 


"Expivl.  i^-\.  .Ill  Traviiilli-iir 


,  t'irrhipiMt*,  p.  .54,  pi.  i 
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SCALPBLLUM  ALBATROS8IANUM,  new  speciea. 

Type.—Q&t.  No.  33891,  IT.S.N.M. 

Type-locality. — Albatron^  Station  222t!,  off  Cape  Hiitteras,  uorth 
latitude  37°,  west  longitude  71"^  54',  in  2,045  fathoiua,  on  Scalpdlum 
regium. 

The  capitulum  is  fully  twice  as  long  as  wide,  widest  in  the  middle, 
tapering  toward  base  and  summit.  The  ocidudent  margin  is  regularly 
arched,  summit  a  trifle  recurved.  Composed  of  thirteen  fully  calcified 
plates,  separated  by  very  narrow  rhitinous  autni-es.  The  plates  are 
distinctly  marked  with  line*  of  growth,  and  covered  with  a  thin, 
shortly  and  rather  spai-aely  pilose  cuticle. 

The  scutum  is  slightly  more  than  twice  as  long  as  wide,  its  ocr-lud- 
ent  margin  regularly  arcuate.  Tlie  lateral  margin  is  almut  two-thirds 
an  long  am  the  scutal.  It  is  deeply  sinnated,  for  the  reception  of  the 
apex  of  the  upper  latns,  just  l>elow  the  tergo- 
lateral  angle,  which  is  extended  in  a  narrow 
acute  lobe.  The  l«iso-liiteral  angle  is  rounded, 
and  rests  for  a  short  distance  against  the  in- 
framedian  latus. 

The  tergnra  is  triangular,  longer,  and  wider 
than  the  scutum.  Occludent  margin  arcuate, 
ba.sal  margin  straight,  carinal  margin  weakly 
sigmoid,  being  coiK-ave  alwve,  convex  below. 
The  apex  of  the  carina  reaches  its  upper  tbii-d. 
The  apex  is  a  trifle  recurved. 

The  carina  in  strongly  arched  alwve,  less 
so  in  the  lower  half.  The  umbo  is  apical, 
against  but  not  between  the  terga.  The  roof 
is  flat,  bounded  by  very  low,  narrow  ribs. 
The  sides  are  wide  in  the  upper  half,  narrow 
and  tapering  in  the  lower. 

The  upper  latus  is  triangular  in  gcneml  outline,  but  with  live  facets. 
The  scutal  mai^in  is  longest,  slightly  concave;  the  tergal  is  a  little 
shorter,  a  trifle  convex.  The  carinal  margin  is  aliout  half  as  long  as 
the  scutal  and  a  little  shorter  than  the  L-arino-lateral.  The  very  short 
ba.sal  margin  is  in  contact  with  the  summit  of  the  inf  nunedian  latus. 
The  umbo  is  terminal,  projecting  into  a  recess  in  the  scutum. 
There  is  no  rostrum. 

The  rostral  latus  is  wider  than  high,  with  the  umbo  slightly  pro- 
jecting from  the  rostral  margin.  The  straight  basal  margin  curves 
into  the  lateral  margin. 

The  inframedian  latus  is  oblong,  about  three  times  as  high  as  wide, 
with  slightly  i-aised  central  nuicro,  from  which  low  lib-s  radiate  to  the 
"iii^Ies  of  the  ]}late.    The  upper  end  is  truncated,  and  the  base  is  a  little 
ited  laterally. 
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The  carinal  latiis  is  about  twice  as  hi^h  as  wide,  with  the  umbo 
slightly  projecting  behind  at  the  lower  tifth  of  the  carinal  margin. 
The  carinal  margin  is  slightly  concave  above  the  umbo,  convex  below 
it.     The  lateral  margin  is  nearl}^  pamllel  with  the  carinal. 

The  very  short  peduncle  is  closely  covered  with  rounded  imbricat- 
ing scales,. in  nine  rows  of  about  eight  scales  each. 

Length  of  the  capitulum  10.5,  width  5.3  mm.  Length  of  the 
peduncle  3.5  mm.     Length  of  the  carina  9,  diameter  at  base  1.7  mm. 

This  species,  represented  ])y  an  unique  example,  stands  close  to 
S.  nmv>2ela?idic€  Hoek,  but  differs  by  the  shape  of  the  scutum.  In  /S. 
minvtum  and  S.  ahysHlrola  the  carinal  margin  of  the  upper  latus  is 
longer.  It  resembles  S,  iiUopla.r  in  the  shape  of  the  scutum,  but  the 
inframedian  and  upper  latera  differ.  The  American  form  of  aS".  cari- 
natum  differs  from  *S.  alhatrosHiavmn  by  having  the  urabones  of  the 
carina  and  upper  latus  removed  from  the  apices  of  these  plates;  and 
the  typical  S,  curlnatum  further  differs  by  the  shape  of  the  tergum. 
In  ventral  view  8.  alhttroHslanain  resembles  the  Calif ornian  S.  per- 
lim^ma  Pilsbry.     (Fig.  19.) 

GROUP  OF  SCWLPKLLUM  AURIVILLII. 

Inframedian  latus  very  narrow,  widest  at  the  base,  tapering  to  the 
acute  apical  umbo. 

SCALPELLUM  PENTACRINARUM,  new  species. 

r^/?^.— Cat.  No.  32870,  U.S.N.M. 

Tyx>e  Ucallty.  —Albatross  Stations  2319-2350,  off  Habana,  Cuba,  on 
a  pinnule  of  Pentdcrhivs. 

The  capitulum  is  subtriangular,  the  slightly  convex  oocludent  mar- 
gin about  twice  the  length  of  either  of  the  other  sides  of  the  triangle. 
It  is  composed  of  thirteen  plates,  which  are  fully  calcified,  separated 
by  linear  sutures,  and  without  perceptible  cuticle.  The  plates  are 
lilac  tinted,  nearly  white  near  the  ocdudent  margin,  marked  with 
fine  lines  of  growth  and  the  scutum,  tergum,  and  upper  latus  have 
also  fine,^low  radial  stria\ 

The  scutum  is  long  and  narrow,  widest  at  the  base,  which  occupies 
fully  three-fourths  the  width  of  the  capitulum  at  that  place.  The 
occludent  margin  is  straight  except  near  the  summit,  where  it  curves 
slightly  inward.  The  long,  straight  lateral  margin  converges  slightl}^ 
upward  toward  the  occludent,  so  that  the  plate  is  narrower  at  the 
tergo-lateml  angle  than  at  the  base.  The  straight  basal  margin  makes 
a  right  angle  with  the  occludent  margin.  The  acute  apex  is  at  the 
occludent  margin.  A  low,  narrow  riblet  runs  from  the  apex  to  the 
baso-lateral  angle. 

The  tergum  is  a  little  longer  and  wider  than  the  scutum,  triangular, 
with  erect  apex.     The   occludent  margin   is  slightly  convex.     The 
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scutal  and  lutcral  iimr^iiiiS  are  stniight  und  uul^etgtiiil,  meeting  at  an 
obtuse  angle.     The  carinal  margin  is  nearly  «triijfbt. 

The  carina  in  unusually  short,  irregularly  ui'ched,  having  several 
Mtraightcntxl  faces  in  its  dorsal  contour.  The  roof  m  rounded,  passing 
directly  into  the  narrow  sides,  and  uiarktHl  with  faint  transverse, 
arcuate  growth-liues.  The  base  extends  triangularly  between  the 
carinal  lat«ra.  The  apex  i'*  terminal  and  incurvwl.  but  not  intruded 
between  the  terga.  It  reaches  only  to  the  lower  fourth  of  the  carinal 
margin  of  the  terga 

The  upper  latusisnedge  shaped  The  scutal  margin  is  straight  and 
alK)ut  twi<-e  the  length  of  the  straight  teigal  margin.  The  cjirinal 
uuigm  is  wlightly  convex.  The 
umbo  IS  terminal  at  the  scuCo- 
tcrgal  angle,  which  is  a  little  leas 
than  a  right  angle. 

There  is  no  rostrum,  but  a  Ian- 
oeolate  space  Iwtween  the  rostral 
littera  is  bridged  with  yellowish 
chitm 

The  rostral  latus  is  ({uadran- 
gular  lit  least  twice  as  wide  as 
high  Thebasal  marginismuch 
shorter  than  the  scutal  and  par- 
allel to  it.  The  rostral  luai^iD 
to  concave,  the  lateral  somewhat 
irregular.  A  low  diagonal  riblet 
divides  the  plate  into  triangular 
areas. 

The  inf  ramcdian  latus  is  very 
narrow,  sinuous,  and  as  high  aa 
the  adjacent  latcra,  its  umbo  at 
the  acute  apex.  It  is  appar- 
ently concrescent  or  partially  so, 
1  labini,  the  suture  between  them  being  very  incon- 
spicuoui*. 

The  carinal  latus  is  trianguliir,  higher  than  wide,  the  apex  curved 
toward  the  iiifraniedian  latus.  I'ho  two  latem  almost  meet  at  the  base 
l)eli>w  the  carina. 

The  ]>e^uncle  is  covered  with  wide  imbricating  scales  in  six  very 
distinct  rows  of  about  fifteen  scales  each,  ,  The  scales  of  adjacent  rows 
interlock  only  shortly. 

Length  of  the  capitulum  8,  breadth  ii.7  mm.  Length  of  the  pedun- 
cle 3.7  inni.     Length  of  the  carina  5.2.  diameter  near  Intse  1.2  mm. 

This  peculiar  little  si>ecies  resembles  .*•.  hnldiuiiilfM  in  the  short 
carina  and  triangular  uppi;r  latus,  but  the  ciiriiiul  latus  is  short,  and 


with  the  carii 
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tbe  carina  reaches  only  to  about  tbe  lower  fourth  of  the  carinal  mar- 
^ns  of  the  terga.  Tbe  almost  concrescent  inframedian  and  carinal 
latem  are  a  peculiai'  feature  of  the  new  form.  At  tirst  sight  infra- 
median  latera  aeein  to  be  wantfng.     (Fig.  20.) 


SCALPELLUM  MICRUM.  r 


Tyii€.—C&i.  No.  ;i2879,  U.S.N.M. 

T^pe-lncaUti/.^Alhalri'i'K  Sbition  ^tiOS,  between  the  Bahamas  and 
Cape  Fear,  North  Ciirnlina,  in  3ft4  fathoms,  on  ii  delicate  Hvdroid, 
bottom  temperature  4ti.3    F. 

The  capitulum  is  oval,  widest  in  the  middle, *ipering  toward  both 
ends;  the  ventral  and  dorsal  margins  are  about  equally  curved;  com- 
pressed and  whit^';  composed  of  fourteen  fully  calcified  plates,  sepa- 
rated by  linear  sutures.  There  is  no  perceptible  cuticle.  Tbe  plates 
ai-e  faintly  marked  with  lines  of  growth 
and  a  few  very  faint  radial  strift\ 

Tbe  scutum  is  a))out  twice  as  long  &» 
wide,  the  occludent  and  lateral  margins 
parallel,  the  Imsal  margin  nearly  at  right 
angles  to  them.  The  upper  thii-d  of  the 
occludent  margin  bends  Imckward.  The 
umbo  is  acute,  teiTiiinal,  and  recurved. 

The  tergum  is  wider  and  longer  than 
the  scutum,  triangular.  Tbe  occludent 
margin  is  convex;  scuto-lateral  margin 
convex.  Tbe  carinal  margin  i^i  sinuous, 
the  upper  part  l>eing  concave,  the  lower 
somewhat  convex. 

The  carina  is  short,  simply  arched,  with 
an  apical  miicro.  The  roof  is  rounded,  *'"' 
passing  directly  into  the  narrow  t^ides;  it 
is  transversely  marked  with  <Ieeply  arcuate  growth-lines.  The  apex 
reaches  to  the  upper  third  of  tbe  length  of  the  carinal  margin  of  tbe 
tergum.     The  base  is  rounded. 

Tbe  upper  latus  is  trapezoidal  witli  straight  margins,  the  cariual 
mai'gin  nearly  half  us  long  as  the  scutal,  the  tergal  and  basal  margins 
al>out  equal.     The  apex  is  terminal  at  tbe  scut«-tei^l  angle. 

Tbe  well- developed  rostmin  forms  a  band  about  one-fiftb  as  wide  as 
long,  and  slightly  narrower  above  than  at  tbe  base.  It  extends  tbe 
whole  length  of  the  adjacent  latera. 

Tbe  rostral  latus  is  triangular,  with  tbe  basal  angle  of  the  triangle 
truncated.  The  three  sides  are  about  equal,  the  two  upper  angles 
also  equal. 

Tbe  inframedian  latus  is  narrow,  triangular,  its  height  equal  to  thatof 
tbe  rostral  latus.  and  about  double  the  basal  width.    Tbe  umbo  is  apical. 
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The  carinal  latus  is  irregularly  pentagonal,  widest  above  the  middle, 
exceeding  in  area  the  upper  and  the  rostral  latera.  The  upper  lateral 
and  carinal  facets  are  equal  and  straight,  the  lower  lateral  longer, 
straight,  and  the  subcarinal  margin  still  longer,  concave.  The  basal 
margin  is  shortest.  The  umbo  projects  angularly  beyond  the  carina. 
In  dorsal  aspect  the  two  carinal  latera  are  seen  to  meet  below  the  carina 
in  a  straight  suture  as  far  up  as  their  umbones. 

The  peduncle  is  very  short,  covered  with  large  imbricating  scales 
in  five  rows  of  four  scales  each. 

Length  of  the  capitulum  6,  breadth  2.6  mm.  Length  of  the 
peduncle  1.3  mm.     Length  of  the  carina  3.2  mm. 

This  minute  form  is  notable  for  the  length  of  the  plates  of  the 
lower  whorl,  especially  of  the  carinal  latera,  and  for  the  shortness  of 
the  carina.  It  is  closely  related  to  S.  hrevlearinatum  Hoek,  but  in 
that  antipodal  species  the  whole  capitulum  is  more  lengthened,  the 
greatest  breadth  being  decidedly  less  than  half  of  the  length.  The 
tergum  is  longer,  the  rostral  lateral  narrower  and  wedge-shaped,  and 
the  subcarinal  margin  of  the  carinal  latus  is  slightly  convex.  The 
roof  of  the  carina  in  S.  hrevicariimtum  is  described  as  ^'not  quite 
flat;"  but  in  the  present  species  it  is  strongly  convex.  S.  micrum 
is  known  by  a  single  individual,  which  occurred  with  Scalpdlum 
kmgicarlnatwn,     (Fig.  21.) 

SCALPELLUM  FORMOSUM,  new  species. 

Ty/?^.— Cat.  No.  8975,  U.S.N. M. 

Tyi)e'localiiy, — Albatrosa  Station  2097,  east  from  the  mouth  of  Ches- 
apeake Bay,  north  latitude  37^  56'  20",  west  longitude  70^  57'  30",  in 
1,917  fathoms,  Globigerina  ooze. 

Oth^-rlocalitiea, — Albatross  Station  2206,  south  of  Marthas  Vineyard, 
in  latitude  39^  35'  north,  U.S.N.M.  Cat.  No.  32897. 

The  capitulum  is  composed  of  13  (or  14?)  wholly  calcified  plates. 
Ventnil  margin  convex.  The  plates  are  sculptured  with  low,  widely 
spaced,  narrow  wrinkles  or  ridges  in  the  direction  of  lines. of  growth, 
and  fine,  distinct,  and  close  riblcts  radiating  from  the  umbones.  The 
cuticle  is  ver}^  thin  and  sparsely  clothed  with  rather  long  delicate  hairs. 
Sutures  are  linear. 

The  scutum  is  trapezoidal,  more  than  half  as  wide  as  long.  Occlu- 
dent  margin  convex;  tergal,  lateral,  and  basal  margins  are  straight, 
the  basal  shortest.  There  is  a  curved  diagonal  riblet  from  apex  to 
baso-lateral  angle,  stronger  than  the  other  radii.  The  acute  umbo  lies 
slightly  within  the  ventral  margin. 

The  tergum  is  triangular,  with  almost  perfectly  straight  sides.  It 
is  about  H  times  the  length  of  the  scutum  and  more  than  twice  as  long 
as  wide. 
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Tbe  carina  is  evenly  and  strongly  curved,  with  apical  umbo.  The 
roof  is  flat,  bounded  by  narrow  but  rather  high  lateral  rihs.  The 
sides  are  wide  and  stronj^ly  sculptured  with  oblique  riblnts.  which  are 
a  little  irregular  or  crenulate.     The  basal  margin  is  utraiglit. 

Tbe  upper  lateral  plate  is  quadrangular,  the  scutal  and  cariual  mar- 
gins straight  and  parallel.  The  scutal  margin  is  more  than  twice  as 
long  as  the  carinal.  The  tergal  and  Iwi-sal  margins  are  straight,  suh- 
equal,  and  shorter  tlian  the  scutal.     The  umbo  is  terminal. 

There  seems  to  be  a  triangular  rostrum,  wholly  oovered  by  the 
rostral  latera,  butvisible  in  the  type-specimen  by  reason  of  the  broken 
apices  of  these  latera.  The  specimen  being  unique,  could  not  be  further 
investigated  to  make  certain  the  actual  conditions. 

The  rostral  latus  is  trajwzoidal,  more  than  half  as  high  as  long. 
The  ventral  margins  of 
the  two  plates  lire 
straight  and  in  con- 
tact. The  basal  mar- 
gin is  quite  short,  and 
probably  in  part  cov- 
ered by  the  inframe- 
dian  plate.  The  scu- 
tal margin  is  long  und 
straight. 

The  inf  raniedian 
latus  is  narrowly  tri- 
angular, a  little  con- 
tracted neai'  the  obtuse 
apex.  The  basal  mar- 
gin is  about  half  as  ki'i. 
long  as  the  plat*'.  The 
rostral  and  carinal  latera 
above  the  inframcdian  plate. 

The  carinal  latus  is  large  and  irregularly  rhombic.  The  dorsal 
margin  is  curved  and  projects  slightly  from  the  dorsal  outline  below  the 
base  of  the  carina.  The  two  plates  meet  below  the  carina  in  a  straight 
suture.  The  umbo  does  not  project  and  is  situated  at  the  base  of  the 
carina  below  the  middle  of  the  dorsal  outline  of  the  plate.  Several 
beaded  ribs  radiate  from  theumlxtnes  to  the  lower  and  dorsal  margins 
of  the  plates. 

The  very  short  peduncle  is  covered  with  narrow,  transversely  elon- 
gated scales,  and  clothed  with  a  hairy  cuticle. 

Length  of  the  capitulum  14,  breadth  7.5  mm.  Length  of  the 
peduncle  2.7  mm.     Length  of  the  carina  10.7,  diameterat  base  2.5  mm. 

This  handsomely  sculptured  species  is  represented  by  a  single  exam- 
ple from  the  type  locality.     It  belongs   to  a  group  comprising  S. 


contact   for   a  very  short  distance 
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lutrr^nn  Iloek  of  the  Pacitic,  S.  riii-ratiiin  (Trii\'el,  fa/i«iiiant  (TruTcl, 
and  S.  rigufii/ii  Aiirivilliu^  of  the  northeast  Atlnntic  (Azorea  to  the 
Gulf  of  CxaafOiiy),  S.  ^/lyrinnxuM  standi^  nearest  S.  talisiiiain,  but 
differs  by  the  longer  in  framed  ian  liitonil  plute  (which  in  tali»ttum!  is 
in  form  of  an  isoceles  triangle),  the  lower  rostral  latera,  and  the 
somewhat  different  scniptnre  of  t)ie  carinal  Intcra. 

From  Station  22<)5  only  the  detached  valve.s  of  a  macerated  specimen 

are  pntscrved.     It  in  larger  than  the  type,  the  carina  measuring  18.5 

mm.  long.  3.3  wide.     The  scnlptiirc  is  very  sharp  and  l>enutifu1.     The 

dorsal  fa<Ms  of  the  earinal  \&icr\\  are  radially  tricostate.     (Fig.  22.) 

SCALPEL!  UM  QRACILB,  new  Bpecies. 

Tyfx:-  Cat.  No.  :W9()H  I'.S.N.M. 

Tyft^-ifUfilily.  AJftfftivuoi  Station  liTiH,  off  Chile,  south  latitude 
3S  OS',  west  longitude  75"^  63', 
in  l>T7  fathoms;  bottom  tem- 
]»raturp,  37.!*-  F.' 

The  capituhmi  is  slenderly 
oval,  widest  in  the  middle,  the 
\-entral  and  dorsal  herders 
e<|ually  curved,  l>a.-'e  narrow. 
It  is  composed  of  1-1  wholly  cal- 
('iti(.>d  plates,  the  upper  lateral 
plat^-s  and  carina  separated  by 
chitinous  spaces  from  the  oth- 
ers. Cuticle  very  thin  and 
smooth.  Most  of  the  plat«s 
show  very  faint  radial  striation. 
Fill.  ■/i.-s<Ai,rF.[,i,iM  oBArri.E  y  1,  hith  (.,  i.irr^ii/.  fhc  scutuDi  is  wider  at  and 
above  the  middle  than  toward 
the  l>aac.  The  occludent  margin  i.s  straight  except  near  the  apex, 
where  it  cur\-es  inward.  The  1at4>ral  margin  is  somewhat  convex. 
The  umbo  is  at  the  acuniimtte  upex.  which  overlies  the  adjacent  angle 
of  the  terffum. 

Tergum  longer  than  the  s<'utiun,  triangular,  the  occludcnt  and  basal 
margins  about  equal  in  length,  the  former  convex,  the  latter  straight. 
The  carinal  margin  is  straight.     Apex  erect. 

The  carina  is  long  and  evenly  arched,  with  apical  umbo.  The  roof 
is  convex,  between  two  high  lateral  ribs.  The  sides  are  narrow,  but 
widest  near  the  apex. 

The  upper  lateral  plate  is  about  as  wide  as  the  scuta,  quadrangular, 
with  the  scutui  and  carinal  liorders  parallel,  the  carinal  about  half 
as  long  as  the  scutal:  liasal  and  tergal  margins  are  straight  and  about 
e<iual  in  length.     The  umbo  is  acute  and  apical. 

The  rostrum  is  very  narrow  and  long,  a  trifle  wider  toward  the  bdse. 
It  separates  tlie  rostral  lateni  throughout. 
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The  rostral  latus  is  (quadrangular,  about  as  high  as  wide.  The  basal 
margin  is  much  shorter  than  the  scutal,  the  rostral  and  lateral  margins 
subequal  and  diverging  upward.  The  scuto-lateral  angle  is  truncated 
and  rests  against  the  upper  latus. 

The  inframedian  latus  is  extremely  narrow,  almost  linear.  The 
upper  end  curves  slightly  toward  the  scutum,  and  the  base  is  a  trifle 
widened.     The  umbo  is  not  distinct,  but  presumably  apical. 

The  carinal  latus  is  shaped  like  the  upper  latera,  much  higher  than 
wide.  The  carinal  margin  is  double  the  length  of  the  scutal  and  par- 
aHel  to  it.  At  its  lower  fourth  the  umbo  projects  slightly  beyond 
the  carina.    The  l)asal  and  upper  margins  arc  very  oblique  and  straight. 

The  peduncle  is  short,  with  about  eight  rows  of  six  large,  trans- 
versely lengthened  scales  eaeh. 

Length  of  the  capitulum  9.5,  breadth  3.5  mm.;  length  of  the 
peduncle,  2.3  mm.     Length  of  the  carina  7.5,  diameter  at  base  1  mm. 

This  slender  and  graceful  species  resembles  S.  planum  Hoek,  a 
species  without  a  rostral  plate.  It  is  also  somewhat  like  S.  hrevican- 
natuvt  Hoek,  but  in  that  the  carinal  latera  differ  widely.  A  single 
specimen  was  taken.     (Fig.  23.) 

SCALPELLUM    ANTILLARUM,  new  species. 

7>/>f^.— Cat.  No.  9682  U.S.N.M.        ' 

Type'locallty, — Albatross  Station  2384,  Gulf  of  Mexico,  north  lati- 
tude 280  45',  west  longitude  88=^  15'  30",  in  940  fathoms;  bottom  tem- 
perature, 39.6    F. 

The  capitulum  is  long-oval,  widest  in  the  middle,  tapering  toward 
both  ends;  conjposed  of  13  or  14  wholly  calcified  plates.  The  occlud- 
ent  and  dorsiil  margins  are  about  ec^ually  convex.  The  very  thin 
cuticle  is  somewhat  hairy  on  the  carina,  sutures,  and  peduncle.  The 
plates  are  sculptured  with  widely  spaced  wrinkles  in  the  direction  of 
growth-lines,  and  there  are  some  extremely  faint  radial  stride. 

The  scutum  is  irregular  in  shape,  the  lower  half  wider  than  the 
upper.  Ocdudent  margin  convex;  lateral  margin  weakly  sigmoid. 
The  basal  margin  is  straight,  and  the  apex  acuminate  and  a  little 
recurved,  overlying  the  lower  angle  of  the  tergum. 

The  tergum  is  triangular,  a  little  longer  than  the  scutum,  with 
nearly  straight  margins  and  an  erect  apex. 

The  carina  is  long  and  evenly  arcuate,  with  apical  umbo.  It  extends 
between  the  carinal  latera  to  the  peduncle.  The  roof  is  flat,  bounded 
by  acute  angles,  which  toward  the  upper  part  project  a  little,  forming 
narrow  marginal  ribs.     The  sides  are  narrow. 

The  upper  latus  is  ol)rK|uely  spatulate,  the  scutal  margin  longest, 
concave;  tergal  margin  straight.  Carinal  margin  shorter  than  that 
against  the  carinal  latus.     The  basal  point  is  directly  above  the  infra- 
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median  latus.     The  incoiispk-uous  umbo  in  Ht  tlie  upper  fourth,  in  the 
narntw  jjortioii  of  the  plute. 

The  roHtruiu  in  rept'enented  Ity  a  linear  vestifrc  almost  coni>Qalod  in 
tlie.  cuticle. 

Thir  rostra)  latera  urt>  sub(|iiadrate.  TIte  occludcMit  and  tK^utal  mar- 
gins are  Mtrai^ht,  nearly  equal,  mid  at  ri^ht  angles.  The  ba.sal  mar- 
{Tin  is  not  much  mure  than  half  as  long  a»  tlie  scutal;  and  the  lateral 
margin  in  weakly  .sigmoid. 

The  infrann?dian  latus  is  small,  narrowly  triangular,  al>out  half  the 
height  of  the  roatral  latom.  The  Ijasal  margin  ia  stiircely  half  the 
total  length  of  the  plate.     Umbo  at  the  obtuue  H|>ex. 

The  rostral  latus  is  twice  its  high  as  wide,  with  four  unequal  tiides, 
no  two  of  them  iHinillel.  The  nm)x>  is  at  the  lower  si.\th  of  the 
straight  carinal  margin,  and  hardly  pro- 
jects beyond  the  carina.  The  carinal 
miirgin  is  longest,  basal  and  lateral  i^hort 
and  nearly  vtiual.  The  upper  angle  is 
acute. 

The  jjeduncic  is  very  short,  with  about 
eight  rows  of  eight  transversely  length- 
ened, narrow  scales  each,  the  inten'als 
hairy. 

Ijcngth  of  capitulum  11,  breadth  5.7 
mm.  Length  of  peduncle  4.5  mm. 
Length  of  the  carina  10,  diameter  at 
Imse  1.1  mm. 

"  There  is  ijome  uncertainty  about  the 

''wmi'i^A'iC'^oi'VKiwTRi'M'rNi^r     "uuiber  of  plates,  since'the  roiitrum  is 

(■ARis^.  so  inconspicuous  that  it  may  readily  be 

overlooked.    When  so  reduced  as  in  this  Hi>ecies  it  is  likely  to  be  alraent 

in  some  individuals. 

A  single  exiunple  was  taken.  The  peculiar  shape  of  the  upper  latua 
and  the  very  long  carina,  which  passes  Iwtweeu  and  entirely  separates 
the  carinal  litterti,  are  its  more  conspicuous  ^'aturcs.     (Fig,  2i.) 

SCAI.PELL.UM  SEMISCULPTUM,  new  specica. 

Ti/jx^.—Cdt.  No.  il8S8,  U.S.N.M.' 

T!fjH--l>M.ai;iij.—Afhat,-<m  Station  ;i397,  Gulf  of  Mexico,  north  lati- 
tude iJS^  42',  west  longitude  86'-*  3ti',  in  SJSO  fathoms,  gray  mud. 

The  capitulum  is  about  twi<rc  as  long  &)  wide,  widest  at  the  middle, 
the  ocpludent  margin  nearly  or  quite  as  much  arched  ati  the  carinal; 
compo.-ied  of  13  fully  cttl<'itied  plates  joined  by  linear  sutures.  The 
cuticle  is  very  thin  and  smooth.  The  plates  are  marked  with  lines  of 
growth  and  line,  inconspicuous  radial  stria>,  but  the  carinal  hitera  have 
distiuctand  strong  radial  riblcts. 
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The  scutum  is  about  twice  as  long  as  wide,  rhomboida!,  with  acute 
apical  umbo.  The  occludent  and  lateral  margins  are  subparallel  and 
somewhat  convex.     The  tergal  margin  is  concave,  the  basai  straight. 

The  tergum  is  triangular,  conspicuously  larger  than  the  scutum. 
The  occludent  margin  is  alxiut  three- fourths  as  long  as  that  of  the 
scutum  and  is  strongly  arched,  the  acute  summit  being  thus  somewhat 
recurved.  The  scutal  margin  is  a  little  longer  than  the  occludent;  the 
carinal  margin  is  a  little  hollowed  near  the  apex,  elsewhere  convex. 

The  carina  is  long  and  equably  curved,  its  apical  umbo  at  about  the 
upper  fourth  of  the  carinal  margin  of  the  tergum.     The  roof  is  flat 


between  low  but  strong  bordering  ribs.  The  sides  are  narrow  below, 
wider  above;  basal  margin  convex. 

The  upper  latus  is  trapezoidal,  the  scutal  mai^n  concave,  carinal 
margin  very  short,  about  one-third  the  length  of  the  scutal.  The 
tergal  and  basal  margins  are  about  equal  and  straight.  The  umbo  is 
terminal;  a  narrow  rib  runs  from  it  to  the  baso-carinal  angle.  The 
plate  is  finely,  rather  sharply  striate  radially. 

There  is  no  rostrum,  or  merely  a  sunken  linear  rudiment.  The 
rostnil  latus  is  ns  high  as  wide,  the  basal  margin  very  much  shorter 
than  the  others;  scutal  margin  stmight,  horizontal.  The  umbo  pro- 
jects II  little  at  the  upper  occludent  angle.  From  it  a  narrow  diagonal 
rib  runs  to  the  lower  lateral  angle,  the  surface  below  this  rib  being 
radially  striate.  The  two  rostral  latera  rise  in  a  low  welt  or  irregu- 
lar ridge  at  their  occludent  suture. 

The  infrnmedian  liitus  is  very  narrow,  almost  linear,  and  about  as 
long  as  the  adjacent  border  of  the  rostral  latus.     It  curves  above 
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Hli^htly  toward  the  rostml  Jiorder.  The  umbo  is  probably  apical,  but 
it  is  not  rcadilv  visible. 

The  carinal  latus  is  irrejrularly  trap<*zoidal,  perhaps  a  little  greater 
in  area  than  the  up])cr  latus.  The  basal  and  latenil  margins  are  about 
equal,  the  oblique  upper  margin  a  little  longer.  The  obtuse  umlx)  is 
at  about  the  lower  third  of  the  <'arinal  margin.  It  does  not  project 
iKjyond  the  carina.  The  plate  is  scrulptured  with  strong  radial  riblets. 
In  dorsal  view  the  carinal  latera  are  seen  to  bo  strongly  trieostate, 
and  meet  in  an  irregular  suture. 

The  peduncle  is  very  short,  closely  covered  with  large,  projecting, 
transversely  lengthened  scales,  in  al)out  eight  rows  of  eight  scales 

Length  of  the  capituluni,  16;  breadth,  7.7  muL  Length  of  the 
peduncle,  3  mm.    Length  of  the  cjirina,  12.5;  diameter  at  l)a8e,  2.5  mm. 

The  linear  inframedian  latus  and  the  strong  radial  sculpture  of  the 
carinal  latus  are  the  more  striking  chai'acters  of  this  species.  It  is 
most  nearly  related  to  S,  uurlrinil^  Imt  differs  in  numerous  particu- 
lars, as  set  forth  in  the  key  to  si>ecies.     (Fig.  25.) 

SCALPELLUM  AURIVILLII,  new  species. 

%><'.— Cat.  No.  H2«r»5  r.S.N.M. 

Typf-hkcaHty. — AHHitroxH  Station  2731,  off  Cajie  Hattcras,  north 
latitude  36 -^  45',  wCvSt  longitude  74^  28',  in  781  fathoms,  growing  on 
Scalj>tlhnn  vdutu}  um . 

Otlu-r  localitieif.—lio.  12286,  AUminm  Station  2728,  north  latitude 
36  30',  west  longitude  74^  33'  in  850  fathoms.  No.  11757,  Albatross 
Station  2710,  north  latitude  40  06',  west  longitude  ^>^'^  01'  30",  in  984 
fathoms.  No.  1K)26,  Fish  Commission  Station  1123,  off  Marthas  Vine- 
yard, 787  fathoms,  bottom  temperature  39-  F.,  on  Acanella.  No. 
10779,  AlhatroHH  Station  2529,  north  latitude  41^  03'  30",  west  longi- 
tude iMS^  14',  in  662  fathoms,  gray  mud,  bottom  temperature  38.7*^  F. 

The  capitulum  is  rhombic-oblong,  twice  as  long  as  wide,  the  ventral 
margin  slightly  convex;  comiX)sedof  13  fully  calcified  plates.  Cuticle 
very  thin  and  smooth.  Sutures  linear.  The  plates  are  marked  with 
fine,  irn^gular  lines  of  growth,  and  minute,  inconspicuous  radial  strife. 

The  length  of  the  scutum  is  somewhat  more  then  twice  its  greatest 
width.  The  occludent  margin  is  straight  except  near  the  apex,  where 
it  bends  Imck.  The  lateral  margin  is  concave  below  the  tergo-internal 
angle,  becoming  convex  in  the  middle.  The  basal  margin  is  nearly 
straight,  and  forms  an  angle  slight!}"  less  than  a  right  angle  with  the 
occludent  margin.  The  plate  is  widest  in  the  middle.  The  acute  apex 
is  recurved  within  the  ventral  border. 

The  tergum  is  nuich  longer  and  wider  than  the  scutum,  triangular. 
The  occludent  margin  is  convex,  nearly  three-fourths  as  long  as  the 
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straight  scutal  margin.  The  carioal  margin  is  very  weakly  sigmoid, 
concave  above,  convex  below.     The  umbo  is  a  trifle  recurved. 

The  carina  is  simply  arched,  more  strongly  so  above;  umbo  termi- 
nal. The  roof  ia  flat  with  distinct  bordenng  ribs.  The  sides  are 
moderately  developed  near  the  umbo,  but  very  narrow  elsewhere. 
The  basal  margin  is  straight,  aa  are  the  fine  lines  of  growth  across  the 
roof. 

The  upper  lateral  plate  is  trapezoidal,  the  scutal  margin  much  the 
longest,  cono&ve.  The  other  margins  are  straight,  the  carina)  shortest, 
less  than  half  as  long  ns  the  scutal.  The  apex  is  produced  in  a  small 
triangle  above  and  beyond  the  umbo,  which  is  acute  and  marginal,  on 
the  scutal  side. 

There  is  no  rostrum. 

The  rostral  latus  is  quadrangular,  about  as  high  as  wide.  The  ven- 
tral and  scutal  borders  are  straight,  the  basal  very  short.     The  upper 


interior  angle  is  truncated  where  it  comes  in  contact  with  the  upper 
latus  for  a  short  distance.  The  carinal  margin  is  in  contact  with  the 
carinal  latus,-  but  the  suture  is  more  or  less  covered  by  the  extremely 
narrow  inframedlan  latus,  which  overlies  the  borders  of  the  plates. 

The  inframedian  latua  is  verj-  narrowly  triangular,  being  wider  at 
the  Imsc.  The  umbo  is  apical.  It  overlies  the  suture  instead  of  occu- 
pying a  space  between  the  rostral  and  carinal  latera.  It  is  often 
abnormal,  as  noted  below. 

The  carinal  latus  is  twice  aa  high  as  wide,  quadrangular,  the  umbo 

at  its  lower  third  not  projecting  beyond  the  carina.    The  basal  and 

rostml  miirgiiis   are   subequal,  straight,  and  at  right  angles.     The 

carinal  margin  U  nearly  straight,  projecting  a  little  in  the  lower  third. 

4715— Boll.  60-07 5 


66  BULLETIN   60,   UNITED   STATES   NATIONAL   MUSEUM. 

The  two  latent  meet  below  the  carina.    From  the  umbo  a  conical , 
raised,  and  radially  costulate  area  extends  to  the  basal  margin. 

The  peduncle  is  very  short,  compactly  covered  with  narrow  trans- 
versely elon^te  scales,  in  eight  rows  of  about  eight  scales  each. 

Length  of  the  capitulum  15.3,  breadth  7.5  mm.  Length  of  the 
peduncle  5  mm.     Length  of  the  carina  18.5,  diameter  at  base  2.2  mm. 

The  mandible  (Plate  V,  fig.  15)  has  four  teeth,  unequally  spaced, 
the  lowest  one  ending  in  a  group  of  about  five  small  spines.  The  max- 
illa has  a  pair  of  stout  spines  at  the  upper  angle,  the  face  notched 
below  them,  with  a  double  row  of  spines. 

The  first  cirrus  has  unequal  rami  of  eight  and  nine  segments,  those  of 
the  anterior  ramus  wider  and  shorter.  It  is  densely  hairy.  The  second 
cirrus  is  like  those  following,  but  a  little  shorter.  The  sixth  cirrus 
has  segments  with  four  pairs  of  spines,  the  anterior  one  in  each  pair 
longer.  The  upper  or  distal  group  on  each  segment  usually  has  three 
large  spines  instead  of  two.  The  posterior  side  has  a  pair  of  spines 
at  the  distal  angle,  one  large,  the  other  small,  and  on  the  outer  cirrus 
there  is  a  spine  nearly  midway  between  sutures.  Fig.  9  of  Plate  IV 
represents  an  intermediate  segment  from  the  outer  ramus  of  the  sixth 
cirrus,  the  anterior  side  toward  the  right. 

The  caudal  appendage  (Plate  IV,  fig.  13)  consists  of  five  long  seg- 
ments and  terminates  in  a  group  of  three  very  long  spines  and  one  or 
two  small  ones.     Length  including  spines  is  about  2.8  mm. 

This  species  is  related  to  S,  talismani  Gruvel  and  its  allies,  but 
differs  by  the  very  weak  or  hardlj'^  noticeable  radial  sculpture.  Its 
nearest  relative  is  S.  aemisculptum^  a  form  in  which  the  entire  carinal 
latus  is  radially  sculptured,  and  the  carina  has  wider  sides,  stouter 
lateral  ribs,  and  angular,  V-shaped  striae  on  the  roof. 

Nine  individuals  from  five  stations  between  Cape  Hatteras  and 
Marthas  Vineyard  are  in  the  collection.  One  of  three  in  the  type  lot 
has  the  inframedian  latera  on  both  sides  bent  strongly  towards  the 
ventral  margin,  over  the  rostral  latera  (fig.  26  a).  In  another  example, 
from  Station  2728,  these  latera  are  bent  towards  the  dorsal  border, 
overlying  the  carinal  latera.  It  would  seem  that,  since  these  plates 
are  crowded  out  of  their  normal  place,  their  growth  is  likely  to  be 
uneven,  and  a  large  proportion  of  abnormal  individuals  results. 

The  largest  individual  has  a  capitulum  18  mm.  long  (Station  2728); 
but  this  size  is  attained  at  no  other  station,  and  some  apparently  mature 
capitula  are  only  12  mm.  long. 

This  species  is  named  for  C.  W.  Aurivillius,  author  of  an  excellent 
paper  upon  North  Atlantic,  Arctic,  and  Oriental  cirripedes.  (Fig.  26a,  I.) 
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SCALPELLUM  AURIVILLII  INCERTUM,  new  subspecies. 

A  single  example  (Cat.  No.  32871,  U.S.N.M.),  evidently  very  closely 
related  to  S.  aurivUlii^  was  found  growing  on  the  peduncle  of  one  of 
a  series  of  S.  regium  var.,  said  to  be  from  AlhairosH  Station  3342,  off 
British  Columbia,  in  1,588  fathoms.  Having  been  preserved  probably 
in  formaldehyde,  the  apices  of  the  valves  are  more  or  less  eroded, 
especially  those  of  the  terga.  Allowing  for. this  the  length  of  the 
capitulum  would  be  24,  breadth  13.5  mm.;  length  of  the  peduncle  7.5 
mm.  Length  of  the  carina  22,  diameter  at  base  3  mm.  The  plates 
are  pale  cream-colored,  smoothish,  except  for  narrow,  widely  spaced 
growth-arrest  marks.  On  the  roof  of  the  carina  the  growth  lines  arch 
downwards.  The  upper  latus  is  larger  than  in  S.  aurivillii^  its  length 
being  twice  the  breadth,  and  its  carinal  margin  is  decidedly  longer 
than  in  S.  aurwillu.  On  the  right  side  of  the  capitulum  there  is  no 
inframedian  latus  and  no  indication  that  there  ever  was  one,  and  on 
the  left  side  only  a  small  basal  triangular  plate;  but  the  absence  of 
these  plates  may  be  due  to  the  action  of  the  formalin,  though  I  can 
not  positively  affirm  that  this  is  the  case.  The  rostral  latus  is  com- 
paratively lower  and  wider,  its  greatest  height  only  half  the  width. 
No  rostrum.  In  other  characters  of  the  plates  there  is  no  important 
divergence  from  S.  aurivillii^  except  for  the  size,  which  is  much 
greater  than  that  of  any  of  the  series  of  apparently  adult  examples  of 
that  species.     (Fig.  26  c). 

The  mandible  (Plate  V,  tig.  3)  has  teeth  more  slender  than  those  of 
S,  atirivlllu\  the  lower  point  slenderer,  with  a  group  of  about  eight 
very  minute  points  or  spines. 

The  maxilla  (Plate  V,  fig.  9)  has  a  pair  of  stout  upper  spines,  a 
notch  below  them.  The  other  spines  are  shorter  and  not  very 
numerous. 

The  first  cirrus  has  unequal  rami  of  eight  and  eleven  segments.  The 
other  cirri  do  not  differ  materially  from  those  of  S*  aurivillii.  The 
terminal  appendage  is  about  as  long  as  in  S.  anrivUlii  (the  individual 
being  much  larger),  and  seems  to  consist  of  but  three  segments,  the 
last  tenninating  in  two  long  spines  and  one  short  one. 

SCALPELLUM  QALAPAQANUM,  new  species. 

Type.'-C9ii,  No.  32864,  U.S.N.M. 

Type-locality. — Albatross  Station  2808,  off  the  Galapagos  Islands, 
soHth  latitude  00^  36'  30",  west  longitude  89^  19',  in  634  fathoms,  bot- 
tom temperature  39.9^. 

The  capitulum  is  long  and  slender,  the  length  more  than  double  the 
breadth;  much  compressed.  The  ventral  margin  is  nearly^  straight 
from  base  to  apex  of  the  tergum.     It  is  composed  of  13  (or  14,  count- 
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ing  the  excessively  rudimentary  roatrum)  f  uliv  I'alcitied  platen,  which 
are  smooth  except  for  faint  growth  lines  and  verj'  inconspicuous 
radial  strife.     Cuticle  hardly  perceptible,  smooth.     Sutures  linear. 

The  scutum  ia  more  than  twice  as  long  as  wide,  with  slightly  convex 
occludentand  Iiiteral  margins.  It  U  widest  at  the  middle.  The  basal 
margin  is  at  I'ight  angles  to  the  occludeat.  The  tergal  margin  is  very 
oblique. 

The  tergura  is  triangular,  conspicuously  longer  than  the  scutum  and 
much  greater  in  area.  Its  occludent  and  basal  margins  are  subequal 
and  straight.  The  upper  half  of  the  carinal  margin  is  straight,  the 
lower  half  convex.     The  apex  is  erect. 

The  carina  is  long,  rather  strongly  arched  in  its  upper  half,  less  so 
in  the  lower  half, 

The  umbo  is  apical.  The  roof  widens  rapidly  downwards;  at  first, 
near  the  apex,  it  is  convex,  but  it  soon  beeomos  flat,  and  even  a  trifle 
concave  near  the  base,  with 
bluntly  angular  borders.  The 
sides  are  quite  wide  in  the 
apical  thiid,  but  very  narrow 
and  a  little  turned  in  in  the 
lower  two-thirds.  The  basal 
margin  is  convex. 

The  upper  lateral  plate  is 
quadrangular,  the  scutal  mar- 
gin longest,  concave,  the  beak 
or  umbo  at  its  upper  end  en- 
croaching a  little  upon  the 
scutum.  The  tergal  margin 
is  a  trifle  convex,  and  slightly 
longer  than  the  carinal.  The 
basal  angle  of  the  upper  lateral  plate  meets  the  baso-lafcral  angle  of 
the  scutum,  and  the  upper  interior  angles  of  the  rostral,  inframedian 
and  carinal  latera;  the  sutures  all  radiating  from  a  common  center. 

The  rostrum  in  most  examples  (as  in  the  figured  typo)  is  a  distinct 
linear  plate,  clearly  visible,  though  very  narrow.  In  some  examples 
it  is  hardly  to  be  made  out.  The  rostral  latus  is  about  as  high  as  wide, 
quadrangular,  the  ventral  and  lateral  margins  nearly  equal  and  diverg- 
ing upwards,  the  basal  very  short,  al)out  half  the  length  of  the  others, 
the  scutal  margin  longest,  slightly  concave.  The  umbo  has  a  tendency 
to  project  slightly  at  the  ventral  Ixjrder. 

The  inframedian  latus  is  as  long  as  the  adjacent  border  of  the  rostral 
latus,  extremely  narrow,  wider  at  the  base.     Umbo  at  the  apex. 

The  carinal  latus  is  long  and  narrow,  its  length  fully  twice  the 
width.  The  upper  half  of  tbc  carinal  margin  in  straight,  where  in 
contact  with  the  sides  of  the  carina;  tiie  lower  half  is  convex,  praject^ 
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ing  beyond  the  carina,  the  umbo  being  at  the  junction  of  the  straight 
and  convex  portions.  The  other  three  facets  of  the  plate,  resting  re- 
spectively against  the  peduncle,  the  inframedian  latus  and  the  upper 
latus,  are  straight  and  about  equal.  Posteriorly  the  two  carinal  latera 
are  tricostate  below  the  base  of  the  carina,  meeting  there  in  a  zigzag 
suture. 

The  peduncle  is  very  short,  conic,  and  covered  with  large  imbricat- 
ing scales,  in  eight  rows  of  five  or  six  scales  each. 

Length  of  the  capitulum  9,  breadth  3.5  mm.  Length  of  the 
peduncle  1.5  mm.     Length  of  the  carina  7.2,  diameter  at  base  1.4  mm. 

This  little  species  is  narrower  than  any  closely  related  forms.  S. 
gracile  has  a  much  better  developed  rostrum,  the  occludent  border  is 
convex,  and  the  carina  differs.  The  very  narrow  inframedian  lateral 
plate  and  the  peculiar  shape  of  the  carina  are  also  characteristic.  A 
colony  of  eight  individuals,  three  of  them  young,  was  grouped  upon 
a  slender  stem,  perhaps  of  a  gorgonian.     (Fig.  27.) 

VI.  Section  NE08CALPELLTJX,  new  section. 

Plates  of  the  capitulum  only  partially  calcified^  the  calcareous  por- 
tion of  the  tergum  V-shaped ,'  inframedian  latus  narrow^  higher  than 
wide;  scutum  with  apical  umho,     Type^  S.  dicheloplax. 

This  section  was  established  by  Hoek  in  his  memorable  Challenger 
Keport,  though  it  was  not  named  at  that  time. 

The  primary  division  in  his  key  into  species  with  the  lower  whorl  of 
plates  perfectly,  and  those  with  them  imperfectly  calcified  is  faulty, 
since  it  would  separate  immature  from  adult  forms  of  the  same  species. 
(See  S.  larvale  on  page  78.)  It  remains  to  be  seen  whether  the  group  is 
a  natural  one  or  whether  it  consists  of  species  derived  from  several 
phyla.  A  comparative  study  of  series  of  young  individuals  may  throw 
light  upon  this  inquiry,  since  these  retain  an  earlier  form  of  the  plates. 
Hoek  found  the  complemental  males  of  Scalpellum  marginatum  (a 
species  falling  into  the  first  division  of  my  key)  more  degenerate  than 
those  of  S.  intermedium^  a  species  of  my  second  division. 

S,  inerme  Annandale  is  certainly  not  related  to  species  of  either 
division  of  this  section.  It  represents  a  parallel  line  of  differentiation 
from  S.  stearrtfiii  Pilsbry,  as  Hoek  has  already  recognized.  Imper- 
fectly calcified  species  occur  in  other  phyla,  such  as  S,  patagonicum^ 
belonging  to  Scalpellum  s,  str.^  and  S.  giganteum^  a  species  of 
Iloloscalpellum. 

KEY   TO  SPECIES. 

o.  Carina  with  the  narrow  roof  deeply  guttered  between  high  lateral  ribs;  the  other 
plates  with  the  calcified  portions  biramose  or  triramose  (group  of  S.  dichdch 
plax.) 
b.    Scutum  bifurcate  at  the  base.    Pacific ••••••••••••••••••••&  p^iontflumo. 
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bb.  Scutum  entire  basally.    Atlantic S,  dichehplax, 

aa.  Carina  with  the  roof  flat  or  but  slightly  concave;  rostral  latent  narrow  and 
simple. 
h.  Umbo  of  the  carina  close  to  tlie  apex;  upper  latus  narrow,  irregularly  lunate; 
scutum  without  a  tergal  calcified  branch,  the  base  bifurcate.     Pacific  coast. 

S.  larvale. 
bb.  Umbo  of  the  carina  close  to  the  apex;  upper  latus  A-shaped;  lateral  plates  of 
the  lower  whorl  triangular,  the  inframedian  latus  very  small.    Japan. 

S,  nipponcMe. 
bbb.  Umbo  of  the  carina  at  the  upper  third  or  fourth  of  the  plate;  upper  latus  wide, 
spatulate  or  subtriangular;  scutum  entire  basally;  inframedian  latus  very 
narrow, 
c.  Umbones  of  carina  and  carinal  latera  prominently  projecting.    Atlantic 

S.  imperfedum. 

cc  UiiiboneH  of  carina  and  carinal  latera  hardly  modifying  the  dorsal  contour. 

Pacific  coast *S.  sandxbarbarse, 

GROUP  OF  SCALPELLUM  DICHELOPLAX. 
SCALPBLLUM  DICHELOPLAX,  new  species. 

Type.-Q9X.  No.  11951,  U.S.N.M. 

Type-hycality, — Alhatroas  Station  2711,  north  latitude  38^  Sy,  west 
longitude  70^  07',  in  1,544  fathoms. 

Other  localities.— ^o.  32862,  Station  2222,  north  latitude  39°  03'  16", 
west  longitude  70°  50'  45",  in  1,537  fathoms,  bottom  temperature 
36.9^.  Nos.  8030,  8631,  Albatross  Station  2221,  north  latitude  39°  05' 
30",  west  longitude  70°  44'  30",  1,525  fathoms,  bottom  temperature 
30.9^\ 

The  capitulum  is  irregularly  ovate  and  strongly  compi*essed,  com- 
posed of  13  very  imperfectly  calcified  plates.  The  occludent  and 
carinal  margins  are  strongly  and  about  equally  convex.  The  plates 
are  all  biramose  or  V-shaped,  with  the  exception  of  the  carina.  The 
cuticle  is  smooth,  without  pubescence  or  hairs. 

The  scutum  has  a  wide  convex  occludent  and  a  ver}^  naiTow,  curved 
tergal  calcified  segment  The  former  is  widest  at  the  base,  tapering 
to  about  one-third  that  width  in  the  upper  portion.  The  surface  is 
sculptured  with  low,  narrow,  widely  spaced  riblets  parallel  to  the  basal 
margin.  The  occludent  margin  is  strongly  convex;  the  umbo  is  ter- 
minal at  the  apex,  which  is  recurved  within  the  ventral  outline  and 
overlies  the  base  of  the  tergum. 

The  tergum  is  V-shaped,  having  a  curved  occludent  branch  about 
twice  as  wide  as  the  long,  slender,  and  curved  carinal  branch.  This 
is  nearly  twice  the  length  of  the  occludent  branch.  The  apex  is  acute 
and  somewhat  recurved. 

The  carina  is  strongly  arched,  more  so  above.  The  umbo  turns 
inward,  but  is  not  quite  terminal,  a  flattened  continuation  of  the  sides 
extending  beyond  it.     The  roof  is  very  deeply  channeled,  with  high, 
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narrow  bordering  ribs.  The  sidea  are  rather  narrow  and  of  nearly 
equal  width  throughout. 

The  upper  lateral  plate  is  iiTegularly  hexagonal,  with  the  calcified 
portion  broadly  V-shaped,  the  two  branches  nearly  equal,  somewhat 
curved.  A  narrow  append^e  or  third  branch  arises  at  the  apex  and 
rund  toward  the  tergum  in  a  direction  at  a  right  angle  to  the  tergal 
branch. 

There  is  no  rostrum. 

The  rostral  lateral  plate  is  V-shaped,  the  basal  branch  of  the  V  being 
shorter  and  wider. 


The  inframedian  latus  is  quadrangular.  The  rostral  border  is 
longest,  a  little  concave  near  the  base,  convex  above.  The  upper 
angle  rest^  against  the  scutum.  The  oblique  upper  margin  is  a  little 
concave,  larger  than  the  banal  margin,  and  about  the  same  length  as 
the  carinal.  The  straight  basal  margin  is  fully  half  as  long  as  the 
rostral.  The  carinal  margin  is  a  trifle  concave.  The  calcified  portion 
is  somewhat  wineglaaa-shaped,  being  very  narrow  below  the  middle. 
The  base  in  a  little  expanded,  and  the  upper  part  composed  of  two 
diverging  branches,  that  toward  the  scutum  longer.  The  umbo  is  at 
or  below  the  lower  fourth  in  the  adult  st^ge,  but  higher  in  the  young. 
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The  carinal  latus  is  broadly  V-shaped,  the  carinal  branch  of  the  V 
larger  and  curved.  The  umbonea  are  recurved  and  project  below  and 
beyond  the  carina. 

The  peduncle  is  shorter  than  the  capitulum,  clothed  with  very  largo, 
strongly  projecting  scales  in  seven  rows  of  about  twelve  scales  each. 

Length  of  capitulum  44,  width  31  mm.;  length  of  peduncle,  Si 
mm.;  length  of  the  carina 42,  diameter  at  base  4. 5  mm.     (Fig.  28ff,  i.) 

A  half-grown  individual  from  the  type  lot  is  figured  to  show  the 
true  forms  of  the  plates,  the  sutures  lietween  the  chitinoiis,  uncaleified 
borderhig  portions  being  visible  as  white  lines  at  this  stage  of  growth. 
In  the  di-awing  these  sutures  are  represented  by  ]>lack  lines.  The 
original  outlines  of  the  plates  approach  the  contours  of  species  of  the 
S,  itcalpdlum  group.     (Fig.  28f.) 

The  oldest  specimen  of  the  typo  lot  measures — length  of  capitulum 
43,  of  peduncle  34  mm.  The  peduncle  has  seven  rows  of  about 
seventeen  scales  each. 

This  is  the  largest  of  the  imperfectly  calcified  species  of  Scaipdlum. 
It  is  remarkable  for  the  great  reduction  of  the  plates  and  their  peculiar 
forms.  It  is  related  to  S.  morginutum.  Hoek,  from  off  New  Guinea, 
but  the  plates  are  more  reduced,  the  upper  latera  have  a  different 
shape,  and  all  the  plates  of  the  lower  whorl  differ  somewhat  in  the  two 
species. 

Scalp^lhiin  edwanisi  Gruvel,  described  from  a  single  specimen 
dredged  by  the  Talifunan  near  the  Azores  in  4,255  meters,  stands 
close  to  S.  dwhelopla^,  and  further  collet:tions  are  needed  to  fully 
elucidate  their  relations.  The  unique  type  of  S.  cdiMrdni  has  a 
capitulum  25  mm.  long.  The  plates  of  the  lower  whorl  are  com- 
pletely calcified,  while  the  scuta,  terga,  and  upper  latora  are  like 
those  plates  in  S.  diclieloplaa;  In  the  .smallest  specimen  of  S. 
dlchelojiUix,  capituhmi  28  mm.  long,  the  lower  plates  are  almost 
wholly  calcilied  (fig.  SSc^),  approaching  the  condition  of  -S.  edwardni; 
but  the  umbo  of  the  infraniedian  lateral  plate  is  situated  higher.  The 
chief  difference  is  in  the  shape  of  the  inframedian  lateral  plate.  In 
S.  edirardfl'^  the  upper  margin  of  this  plate  is  longest,  concave,  and 
the  basal  part  of  the  plate  is  extremely  narrow — quite  unlike  the 
shape  in  S.  diehdoplaj-.  Moreover,  the  carina  of  S.  edirard«!  is 
described  as  with  a  flat  roof  bordered  by  two  distinct  but  not  very 
pronouncetl  lateral  ridges,  and  with  the  sides  especially  well  developed 
in  the  upper  part,  while  in  the  young  as  well  as  the  adult  S.  dlchsloplax 
the  roof  bus  a  deep  concave  channel  between  two  very  high  bordering 
ribs,  and  the  sides  are  not  wider  above  than  elsewhere. 

Whether  the  type  of  S.  edwardai  is  an  adnit  form,  and  if  not.  what 
subsequent  changes  take  place,  are  questions  remaining  to  be  ascer- 
tained.    It  is  evidently  distinct  specifically  from  S.  dlc/i^^plaa<. 

"  Expert.  Spi.  liu  TrHvailleiir  el  <lii  TdlisiriRn.  CirrliipMes.  p.  63. 
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Compared  with  S.  pliantasma^  of  California,  it  is  seen  that  S, 
dicheloplax  at  no  stage  of  growth  has  the  base  of  the  scutum  bifurcate, 
the  umbo  of  the  carina!  latus  is  recurved,  and  all  the  plates  of  the 
lower  whorl  differ  somewhat  in  shape,  the  upper  calcified  rami  of  the 
rostral  and  carinal  latera  ascending  less  than  in  S,  phantasma. 

SCALPELLUM  DICHELOPLAX  BENTHOPHILA,  new  subspecies. 

Type,- Cvit.  No.  32878,  U.S.N.M. 

Type-locality,  —  Alhatross  Station  2042,  north  latitude  39^  33',  west 
longitude  68^  27',  between  Cape  May  and  Nantucket,  1,666  fathoms. 

The  capitulum  is  more  lengthened  than  in  S.  diclielopl<ix^  its  length 
twice  the  breadth.  The  carina  is  less  arcuate  with  wider  sides,  and 
separated  from  the  tergum  by  a  much  narrower  chitinous  suture.  The 
plates  of  the  lower  whorl  are  completely  calcified,  and  the  inframedian 
lateral  plate  is  narrower,  with  central  umbo.  The  scuta,  terga,  and 
upper  lateral  plates  are  V-shaped,  with  comparatively  shorter,  wider 
branches  than  in  S.  dicheloplax,     (Fig.  28d^.) 

Length  of  capitulum  15,  width  7.6;  length  of  peduncle,  4.6  mm. 

The  much  more  extensive  calcification  of  the  plates  in  the  single 
example  of  this  subspecies,  as  compared  with  S.  dwheloplax^  may  be  due 
to  youth;  but  the  narrower  shape  of  the  whole  capitulum,  the  nar- 
rower inframedian  latera,  and  the  reduction  of  the  chitinous  space 
between  carina  and  tergum  are  features  which  render  it  advisable  to 
distinguish  this  form  by  name.  It  requires  comparison  with  speci- 
mens of  S,  dicheloplax  of  equally  small  size,  which  are  unfortunately 
not  yet  in  our  possession. 

SCALPELLUM    PHANTASMA   PUsbry. 

1907.  S.  phantasma  Pilsbry,  Bulletin  of  the  Bureau  of  Fisheries,  XXVI,  p.  194, 
pi.  VI,  fig.  1. 

Type-locality,  — Off  Santa  Catalina  Islands,  California,  2,196  fathoms. 

GROUP  OF  SCALPELLUM  NIPPONENSE. 
SCALPELLUM    NIPPONENSE,  new  species. 

Type.— Cat,  No.  82909,  U.S.N.M. 

Type-locality, — Albatross  Station  3697,  off  Manazuru-zaki,  Japan, 
between  120  and  265  fathoms. 

The  capitulum  is  ellipticatl,  the  length  more  than  double  the  breadth, 
with  both  ventral  and  dorsal  margins  convex;  covered  with  a  very  thin, 
smooth  cuticle.  It  is  composed  of  13  imperfectly  calcified  plates,  which 
are  lightly  marked  with  growth  lines. 

The  scutum  is  subtriangiilar,  the  length  nearly  2^^  times  the  greatest 
breadth.  The  ocdudent  margin  is  somewhat  convex.  The  summit  is 
acuminate,  a  little  recurved,  and  overlies  the  base  of  the  tergum. 
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Near  the  apex  on  the  Uteral  side  there  is  a  smalt  rounded  lobe;  else- 
where the  lateral  margin  is  nearly  straight.  The  basal  margin  is 
straight  and  oblique. 

The  calcified  portion  of  the  torgum  is  V-shaped,  the  occludent  branch 
six-tonths  the  length  of  the  carina!,  which  in  much  longer  than  the 
scutum,  and  acute  distally.     The  apex  is  erect  and  acute. 

The  carina  is  evenly  arcuate,  with  subterminal  umbo.  The  roof  is 
flat,  bounded  by  angles.  The  nides  are  narrow,  a  trifle  wider  near  the 
apex. 

The  calcified  portion  of  the   upper  lateral  plate  is  V-shaped,  the 

tergal  branch  alxtiit  two-thirds  as  long  as  the  scutal.     Both  branches 

are  rounded  diotally.     The  scutal  margin  is  noticeably  concave  near 

the  apex.     The  umbo  is  acute,  curved  toward  the 

scutum,  and  a  small  rounded  calcified  lobe  extends 

beyond  it. 

There  is  no  rostrum. 

The  rostral  latus  is  wedge-shaped,  narrower  ven- 
trally,  about  twice  as  long  as  high. 

The  inframedian  latus  is  minute,  narrowly  tri- 
angular, with  apical  umbo. 

The  carinal  latus  is  triangular,  the  basal  niRf- 
giii  straight,  shorter  tbiin  the  others.  The  lateral 
margin  is  concave,  the  carinal  margin  nearly 
straight.  The  umbo  projects  a  trifle  backward  and 
laterally,  at  the  baso-carinal  unjrle  of  the  plate,  and 
against  the  base  of  the  carina. 

The  peduncle  is  short,  with  eight  rows  of  about 
eight  narrow  and  transversely  elongated,  non-im- 
bricating scales. 
Length  of  the  capitulum  15,  breadth  7.3  mm.; 
■^''  length  of  peduncle  6  mm.;  length  of  the  carina 

13.5,  diameter  at  base  l.T  mm. 

Of  this  species  a  mingle  specimen  was  taken.  It  is  related  to  S.Japon- 
icuin  Hoek,  but  differs  conspicuously  by  the  shapes  of  the  upper  and 
the  inframedian  lateml  plates,  and  the  much  narrower  carina,  a»  seen 
in  dcirijstl  view,  the  basal  width  of  the  roof  being  only  about  one-eighth 
of  its  length.  Moreover,  the  summitJS  of  the  terga.  are  recurved  in 
K  J'lptmf'rrifn,  erect  and  nearly  straight  in  S.  nijyponttnse.  S.  inter- 
mctUiim  Hopk,  from  the  South  Pacific,  described  from  a  specimen 
with  the  capitulum  9  mm.  long,  stands  close  to  S.  ntpp<mett»e,  its  more 
fully  calcified  plates  being  a  character  which  would  certainly  be  found 
in  the  young  of  the  Japanese  species;  jet  from  the  different  rela- 
tive sizes  of  the  lower  plates,  I  think  the  two  forms  are  specifically 
distinct.     (Fig.  29.) 
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GROTJP  OF  8CALPELLDM  GRITVEU. 
SCALPELLUM  IMPBRPBCTUM,  new  apeeicB. 

Type.— Cat.  No.  32914,  U.S.N.M. 

Type-hxxdity. — Aihatrons  Station  2731,  northeast  from  Hatteras, 
north  latitude  36°  45',  west  longitude  78°  28',  781  fathoms,  seated  on 
ScalpeUwm  velvtinum.  Hoek. 

Other  localttiea.—C&t.  No.  12891,  Station  2741,  east  of  mouth  of 
Chesapeake  Bay,  north  latitude  37°  44',  west  longitude  73°  57',  852 
fathoms.  Cat  No.  9007,  Station  2196,  north  latitude  39°  35',  west 
longitude  69°  44',  in  1,230  fathoms  green  mud,  on  an  Echinoderm 
spine. 

The  capitulum  is  composed  of  13  ralves,  those  of  the  upper  whorl 
imperfectly  calcified.    The  valves  are  joined  by  wide,  chitinous  sutures. 
Th<^  scutal  and  carinal  margins  are  regularly 
convex  throughout.    The  apex  is    obtuse. 
The  cuticle  is  thin  and  smooth,  and  the  phites 
are  weakly  marked  with  growth  lines. 

The  scutum  is  triangular,  narrow  above, 
over  twice  as  long  as  wide,  with  a  small  wing 
or  triangular  projection  on  the  lateral  side 
of  the  apex.  The  occludent  margin  is  slightly 
convex,  longer  than  the  straight  lateral  mar- 
gin.   The  umbo  is  apical. 

The  tergum  is  V-shaped,  the  two  branches 
of  about  equal  width,  and  both  are  somewhat 
curved.  That  along  the  occludent  margin  is 
tnmcate  at  the  end  under  the  apex  of  the  ter- 
gum. The  other  branch  is  much  longer  and 
tapers  to  an  acute  end.  The  apex  is  rather 
strongly  recurved  and  acute,  but  a  chitinous 
border  projects  beyond  it  along  the  occludent  ""■  »»— sciLULLwi  iwebfk. 
margin,  and  there  is  a  very  small  wmg  on  i|. 
the  carinal  side  of  the  apex. 

The  carina  is  widely  i^eparated  from  the  other  plates.  It  is  abruptly 
bent  at  the  umbo,  which  is  situated  between  the  upper  third  and  fourth 
of  the  whole  length  of  the  plate.  The  roof  is  flat,  bounded  by  angles 
or  low  ribs,  and  with  nearly  straight  growth  lines.  The  sides  are 
moderately  wide  in  the  middle,  tapering  above  and  below.  The  base 
is  almost  squarely  truncate. 

The  upper  lateral  plate  is  widely  separated  from  the  other  plates, 
piriform,  narrower  above,  the  scutal  and  tergal  margins  straightened, 
baso-carinal  margin  irregularly  rounded.  The  umbo  is  at  the  upper 
third  of  the  length  of  the  plate. 
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There  is  no  rostrum. 

The  rostral  latu8  in  narrow,  the  sciital  and  basal  mar^iu  parallel. 
Umbones  at  tbe  upper  front  angle,  and  in  contact. 

The  inframedian  latu»  is  narrow,  somewhat  the  shape  of  a  wine 
glas?.  a  little  expanded  at  the  base  and  summit,  narrower  at  tbe  lower 
third.     Umlx»  median  at  the  lower  third. 

The  carinal  fatus  is  of  a  curved  triangular  shape,  the  carina!  margin 
concave,  baso-Iat«rul  margin  convex.  The  apex  projects  well  beyond 
the  carina,  as  in  S.  hc(i} pelhim  ^  etc. 

The  peduncle  is  short,  with  about  eight  rows  of  live  scales  each. 

Length  of  the  capitulum  H^  mm.,  breadth  20  mm.  Length  of  tbe 
peduncle  14  mm.     Length  of  carina  27  mm.,  diameter  at  base  ')  mm. 

Tbe  mandible  (Plate  IV,  figs.  17,  IS)  has  four  teeth,  counting  tbe 
lower  point.  The  first  tooth  is  rather  widely  sciwrated  from  the  sec- 
ond. The  lower  point,  shown  more  magnified  in  fig.  18,  is  obtuse, 
ending  in  a  group  of  fine  spines. 

Tbe  first  pair  of  cirri  has  unequal  rami  of  9  and  13  joints.  Tbe 
shorter,  anterior,  ramus  is  about  twice  as  wide  as  the  other.  Both 
are  densely  hairy  and  spinose. 

The  sixth  pair  of  cirri  has  rami  with  about  36  segments.  An  inter- 
mediate segment  of  the  outer  ramus  is  figiired  (Plate  IV,  fig.  15).  There 
is  a  aeries  of  long  spines  along  the  anterior  margin,  four  on  a  segment. 
These  are  jiaired  with  shorter  spines  on  the  inner  face,  shown  in  dotted 
lines.  There  are  also  several  short  spines  at  the  sutures.  The  posterior 
edge  is  very  minutely  spiculose,  and  has  three  spines  on  a  segment, 
the  uppermost  one-large,  tbe  others  quite  small.  There  is  also  a  row 
of  short  spines  on  the  inner  face,  more  or  less  distinctly  visible  through 
the  segment,  and  shown  on  tbe  figure  in  dotted  lines.  Tbe  spines 
diminish  in  size  toward  the  bases  of  tbe  rami,  and  in  number  toward 
the  apices,  as  in  all  other  forms. 

The  caudal  appendage  (Plate  IV,  fig.  16)  consists  of  6  joints,  termi- 
nating in  a  group  of  6  long  spines.  There  are  also  smaller  spines  at 
the  sutures. 

This  si>ecies  differs  from  others  of  the  partially  calcified  group  by 
having  only  the  terga  V-shaped,  and  with  the  carina  and  lower  whorl 
of  plates  resembling  species  of  the  S.  ami  pell  um  groMp.  S.  cotnjireggum 
Hoek,  from  the  equatorial  Pacific,  2,150  fathoms,  has  some  resem- 
blance to  imperfectum,  and  tbe  antipodal  S.  InttTinedlum  also  resem- 
bles it  except  in  the  form  of  the  carina  and  lower  plates.  S.  imper- 
fect'Uii  is  very  closely  related  to  S.  mncti^eharharig  from  the  Califomian 
coast,  but  the  carina  of  the  latter  has  a  less  projefting  umbo,  its  roof 
is  not  so  fiat,  and  it  is  rounded  at  the  base,  and  widely  separated  from 
the  carinal  latera.  The  carinal  latera  do  not  project  below  the  carina; 
and,  moreover,  tbe  plates  of  the  lower  whorl  are  more  reduced  in  size 
in  S.  mnatiBfmrbara:: 
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The  largest  example  of  the  type  lot  baa  a  capitulum  36  mm.  long. 
Those  from  other  stations  are  smaller.  In  No.  9007,  an  individual 
with  the  capitulum  20  mm.  long,  the  carinal  latera  do  not  pnqoct 
behiM  the  carina.  Othernise  the  plates  are  like  those  of  the  laxj^r 
indivSkials.     (Fig.  30.) 

SCALPELLUM  SANCT^BARBAR^,  new  species. 

Type.—Qa.i.  No.  32915,  U.S.N. M. 

Type-locality. — Alhatroits  Station  2839,  otf  the  Santa  Barbara  Islands, 
California,  in  414  fathoms. 

Other  locality. — Alhatroum  Station  :i980,  off  Southern  Caltforoia,  y03 
fathoms. 

The  i.>apitulum  is  irregularly  ovate,  composed  of  13  imperfectly 
calcified  plates,  covered  with  a  very  thin  smooth  cuticle.  The  ventral 
margin  is  strongly  curved  or  sub- 
angular  at  the  'unction  of  scuta 
and  terga.  The  summit  is  obtuse. 
The  dorsal  outline  is  very  con- 
vex, subangularat  its  uppertbird. 
The  calcified  portions  of  the  plates 
are  nearly  smooth. 

The  scutum  is  triangular,  with 
a  short  nari-ow  tergal  branch  at 
the  apex.  The  occludent  seg- 
ment is  about  2i  times  lis  long  a^ 
wide,convex,  with  nearly  straight 
occludent  and  lateral  margins, 
and  an  oblique,  straight  Imsal 
margin. 

The  terguni  is  V-shaped,  both  branches  curved,  the  carinal  branch 
somewhat  the  longer.  The  apex  is  very  slightly  recurved,  s  chitinous 
lobe  on  the  occludent  border  is  wider  above,  projecting,  rounded,  and 
obtuse  above  the  cahificd  umbo  of  the  plate. 

The  carina  is  strongly  arcuate,  very  obtusely  subangular  at  the 
umbo,  which  lies  at  the  upper  fourth  of  the  plate,  and  projects  but 
little.  The  roof  is  broad  and  fiat,  with  bordering  angles,  distinct 
above,  obtuse  near  the  base.  The  sides  are  extremely  narrow,  widest 
under  the  umbo.  The  upper  end  of  the  carina  is  rounded  and 
approaches  clo.ne  to  the  apices  of  the  terga.     The  base  is  rounded. 

The  upper  latus  is  broadly  spatulate,  the  long  scutal  and  tei^al 
margins  concave,  basal  and  carinal  margins  equal  and  very  short,  with 
a  straight  margin  between  them.  The  umbo  is  near  the  base  of  an 
upper  narrow  tongue-shaped  appendage  of  the  plate. 
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There  is  a  h:mall  wedge-shaped  rostrum,  either  wholly  chitinous  or 
with  a  very  small  calcareous  center;  often  it  is  hardly  noticeable,  and 
sometimes  apparently  wanting. 

The  rostral  latus  is  extremely  narrow  and  long.  The  inf ramedian 
latus  is  long  and  narrow,  the  carina!  and  rostral  sides  parallel,  upper 
end  truncate,  and  the  lower  end  somewhat  dilated,  l>asal  margin 
straight.     The  umbo  is  at  the  middle  close  to  the  basal  margin. 

The  curinal  latus  is  irregularly  triangular,  the  carinal  margin  long- 
est, straight.  The  liasal  margin  is  oblique,  straight,  curving  into  the 
concave  or  straight  upper  margin.  The  umbo  is  basal  and  those  of 
both  latera  arc  contiguous  below  the  carina,  but  not  projecting. 

The  iK^duncle  is  short,  with  ten  rows  of  about  ten  transversely 
lengthened  scales,  of  which  only  the  ridges  are  calcified. 

Ijength  of  capitulum  20,  breadth  14  mm. ;  length  of  peduncle  8  mm. 
Length  of  carina  19,  diameter  at  base  5  mm. 

A  series  of  10  individuals  was  taken  at  the  type-locality.  The  cal- 
cified portions  of  the  plates  are  comparatively  larger  in  the  young 
specimens  with  a  capitulum  13  mm.  long,  but  otherwise  similar  to  the 
adult  stage.  In  some  examples  a  small  triangular  rostrum  is  distinctly 
developed,  sometimes  with  a  minute  calcified  'center;  but  in  others  it 
can  not  be  distinguished.     The  largest  capitulum  is  24  mm.  long. 

A  single  nmtilated  capitulum  was  taken  at  Station  2980. 

In  the  figured  adult  the  umbo  of  the  carina  is  worn,  as  is  usual  in 
large  specimens  of  the  species.  An  immature  individual  of  the  type 
lot,  with  the  capitulum  narrower  and  the  carina  perfect,  is  also  illus- 
trated. It  measures,  length  of  capitulum  17,  width  10  mm.  The 
carina  is  less  arched  in  young  than  in  old  examples. 

This  species  is  closely  related  to  S.  hnperfectum  of  the  east  coast  of 
the  United  States,  but  it  differs  by  the  narrower  rostral  latera,  the  less 
projecting  umbones  of  carina  and  carinal  latera,  the  less  distinctly 
wineglass  shaped  inframedian  lateral  plate,  the  longer  tergo-lateral 
lobe  of  the  scutum,  etc. 

S,  sanctxbarbarae  and  S,  imperfectum  are  related  to  S.  gruvdi 
Annandale,  from  the  Indian  Ocean,  yet  among  other  differences  they 
are  unlike  S,  gruvdi  in  having  the  umbo  of  the  carina  much  farther 
removed  from  the  apex  of  the  plate,  the  upper  latus  is  more  broadly 
triangular,  and  the  scales  of  the  peduncle  are  smaller.     (Fig.  31.) 

SCALPELLUM  LARVALE  Pilsbry. 

1907.  S.  larvale  Pilsbry,  Bulletin  of  the  Bureau  of  Fisheries,  XXVI,  p.   194, 
pi.  VI,  figs.  2-6. 

Ti/pe.—CB,L  No.  32417,  U.S.N.M. 

Type-locality. — Albatross  Station  4353,  off  Point  Loma  Light-House, 
California,  ^39  fathoms. 
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Subfkmily   OXYN-A.SI>IX)IN-J?E. 
Genus  OXYNASPIS  Darwin. 

OXYNASPIS  PATENS  Aurivillius. 

1894.  Oxi/n(upi8  patens  Aimivihhivs,  Kongliga  Svenska  Vetenskape-Akadeniiens 
Handlingar,  XXVI,  No.  7,  p.  38,  pi.  in,  figs.  1,  2.     Near  Anguilla  Island. 

Locality.— CrL  No.  11533,  U.S.N.M.  Albatross  Station  2651, 
Bahamas,  north  latitude  24^  02',  west  longitude  77°  12'  45",  in  97 
fathoms. 

Genus   LEPAS  Linnaeus. 

1758.  Lepas  Linn^us  (part)  Syet.  Nat.,  10th  ed.,  p.  667.« 
1851.  Darwin,  Monograph  on  the  Cirripedia,  Lepadidse,  p.  67. 

Valves  5,  approximate;  carina  extending  up  between  the  t^rga, 
terminating  below  in  an  embedded  fork  or  external  disk;  scuta  subtri- 
angular,  umbones  at  the  rostral  angle;  caudal  appendages  uniarticu- 
late  (Darwin). 

Type. — Lepas  anaiifera  Linnaeus. 

Common  in  all  seas  on  floating  objects.    The  following  key  is  slightly 

modified  from  Hoek. 

■» 

KEY   TO   AMERICAN   SPECIES. 

a.  Carina  terminating  below  in  a  flat  oblong  external  disk,  umb<.»  angularly  projecrt- 

ing;  valves  thin,  papery X.  fascicuhris^ 

aa.  Carina  terminating  below  in  a  fork,  umbo  basal;  valves  well  calcified. 
b.  Valves  radially  furrow-ed  or  strongly  striate. 

c.  Occludent  margin  of  the  scutum  arched,  protuberant L.  anaerifera. 

cc.  Occludent  margin  close  to  the  ridge  from  the  umbo  to  the  apex.  .i.  pectinata. 
bh.  Valvas  smooth  or  very  minutely  striate  radially. 
c.  Valves  smooth  or  delicately  striate;  an  internal  umbonal  tooth  on  rtie  right- 
hand  scutum L.  anaiifera. 

cc.  Valves  not  striate  radially;  no  internal  umbonal  teeth  on  the  scuta.  .L.  hUlii. 

LEPAS  ANATIFERA  Linnaeus. 

Plate  IX,  figs.  3,  4,  5. 

1758.  Lepas  anaiifera  Linn^us,  Syst.  Nat.,  10th  ed.,  p.  668. 
1851.  Darwin,  Monograph  on  the  Cirripedia,  Lepadidse,  p.  73. 

This  is  our  most  abundant  goose-barnacle  on  driftwood,  etc.  It 
resembles  L.  hil/ri^  but  may  be  distinguished  by  the  finely,  faintly 
striated  valves,  the  presence  of  an  umbonal  tooth  in  the  right  scutum, 
none  in  the  left,  and  the  proximity  of  the  base  of  the  carina  to  the 

a  The  genus  Lepas  was  proposed  by  Linnaeus  in  1758  to  include  both  sessile  and 
stalked  barnacles.  Da  Costa,  in  1778,  excellently  defined  the  genus  BalaniLS,  thereby 
removing  the  sessile  forms  from  Linna?uj3'8  group,  and  leaving  it  for  the  goose- 
barnacles,  for  which  the  name  Lejms  hag  alTOOet  universally  been  reserved. 
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scutum.  The  carina  is  often  dentate  alonof  the  roof,  and  frequently 
the  scutum  has  an  oblique  series  of  square  gray  spots;  but  these  fea- 
tures are  inconstant.  Among  manj^  other  lots,  specimens  are  in  the 
collection  from  the  following: 

Localities. — Atlantic:  Vineyard  Sound  and  Woods  Hole,  Massachu- 
setts; Long  Island  Sound;  off  New  Jersey,  Station  2039;  Key  West; 
Gulf  of  Mexico,  Station  :i379;  Cameron,  Louisiana;  St.  Thomas;  Swan 
Island,  Caribbean  Sea.     Also  many  European  localities. 

Pacific:  Bering  Island;  Sitka;  Unalaska;  Straits  of  Fuca,  Oregon; 
San  Diego,  California:  Panama;  Japan. 

LEPAS  HILLII  Leach. 

Plate  VIII,  figs.  2,  7. 
1861.  Lepas  hiUii  Leach,  in  Darwin,  Monograph  on  the  Cirri pedia,  p.  77. 

This  common  goose-barnacle  is  very  similar  to  Z.  anatlfera^  from 
which  it  is  chiefly  to  be  distinguished  by  the  smoother  valves,  the 
absence  of  umbonal  teeth  within  the  scuta,  and  the  presence  of  three 
filaments  on  each  side  of  the  body,  while  Z.  anatifera  has  only  one  or 
two.  When  fresh,  the  carina  is  separated  from  the  other  valves  at 
the  base  b}^  a  purplish  cuticle,  and  the  summit  of  the  peduncle  is  pale 
or  oranore  colored. 

IjycaUties, — Atlantic:  Grand  Manan^  New  Brunswick;  Le  Have 
Bank.  Pacific:  Bering  Island,  abundant;  Shumagin  Island;  Unalaska; 
San  Fmncisco. 

A  variety  califoimiensis  Gruvel  has  been  described  from  Lower 
California.     It  is  not  represented  in  the  museum  collection. 

LEPAS  ANSERIFERA  Linnsus. 

Plate  VIII,  figs.  1,  3. 
1851.  Lepas  anserifera  Darwin,  Monograph  on  the  Cirripetlia,  Lepadidffi,  p.  81. 

This  species  is  commonly  found  on  driftwood  and  also  on  floating 
seaweeds,  in  the  latter  case  frequently  associated  with  Z.  pectinata. 
The  plates  are  grooved  radially^  the  tergum  often  more  strongly  than 
the  scutum,  but  the  grooves  vary  greatly  in  emphasis.  It  differs 
from  Z.  pectlnata  chiefly  in  the  scutum  and  carina.  The  occludent 
border  of  the  scutum  is  stronglj'  arched,  forming  a  comparatively  wide 
area  between  the  border  and  the  ridge  running  from  the  umbo  to  the 
apex  of  the  plate,  and  the  carina  is  not  contracted  just  above  the 
fork.  In  L,  j)ectinaia  the  ridge  on  the  scutum  runs  very  close  to  the 
less  arcuate  occludent  border,  leaving  but  a  very  narrow  ai*ea,  and 
the  carina  viewed  dorsally  is  conspicuously  contracted  just  above  the 
basal  fork. 

/;/><:Y///V/<^K.— Atlantic:  Shetland  Islands  and  Oban,  Scotland;  Cork, 
Ireland;  Fayal,  Azores;  south  of  Newfoundland,  Hydrographic  Sta- 
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tion  756;  Georj^es  Bank;  off  Marthas  Vineyard;  Asbury  Park,  New 
Jersey;  Smiths  Island  and  Cherrystone,  Virginia;  off  Cape  Hatteras; 
off  east  coast  of  United  States,  Albatross  stations  2104:,  2711,  2097, 
2221,  2713,  2711,  2712,  2714,  2715,  2584,  etc.;  off  Florida,  Albatross 
Station  2647;  Gulf  of  Mexico,  Albatross  Station  2379;  Cameron,  Loui- 
siana; Jamaica,  C.  B.  Adams;  Caribbean  Sea,  Albatross  Station  2127. 

Pacific:  Gulf  of  California,  Albatross  Station  2998;  between  Cali- 
fornia and  Hawaiian  Islands,  Hydrographic  Station  2665;  Honolulu; 
off  Japan,  Albatross  Station  3766;  Philippine  Islands,  E.  A.  Mearns. 

Indian  Ocean:  Longitude  90^  east,  on  the  equator,  Capt.  J.  R.  Lyon. 

LEPAS  PECTINATA  Spengler. 
Plate  VIII,  figs.  4,  5,  6,  8. 
1851.  Lepas  peciinata  Darwin,  Monograph  on  the  Cirripedia,  Lepadidse,  p.  85. 

A  common  form  on  ''gulf  weed."  The  valves  are  radially  striate  or 
grooved  or  are  often  profusely  spinose  (fig.  4).  It  can  be  distinguished 
from  Z.  anserifera  by  the  very  narrow  area  between  the  occludent 
border  and  the  ridge  from  umbo  to  apex  of  the  scutum.  The  tergum 
is  notched  to  receive  the  apex  of  the  scutum.  The  smoother  forms  of 
the  species  often  have  the  capitulum  conspicuously  inflated  (figs.  5,  6). 
Lepas  pectinata  is  pelagic,  and  chiefly  flourishes  in  warm  seas. 

Localities, — Atlantic:  Oban,  Scotland;  South  of  Newfoundland, 
Albatross  Hydrographic , Station  756;  Georges  Bank;  oflf  east  coast 
United  States,  Albatross  stations  2314,  2097,  2109;  Gulf  of  Mexico, 
Albatross  Station  2379;  off  east  coast  of  South  America,  Albatross 
Station  3766,  south  latitude  36°  47'. 

Pacific:  Bering  Island,  Bering  Sea;  off  San  Diego  and  Santa  Catalina 
Island,  California. 

LEPAS  FASCICULATUS  ElUs  and  Solander. 

Plate  IX,  fig.  6. 

1851.  Lepas  fa 8cicuJ^tu8  Darwin,  Monograph  on  the  Cirripedia,  Lepadldse,  p.  92, 
pi.  I,  fig.  6.— Verrill,  Invert.  Anim.  Vineyard  Sound,  etc.,  p.  285,  in  Rep. 
Commissioner  Fish  and  Fisheries  for  1874,  pp.  382,  579,  pi.  vii,  fig.  34. — 
PiLSBRY,  Bulletin  of  the  Bureau  of  Fisheries,  XXVI,  1907,  p.  193. 

A  pelagic  form,  easily  known  by  the  thin,  paper-like  plates,  and 
the  angularly  bent  carina,  with  a  prominent  umbo  and  expanded  basal 
disk.     It  should  be  separated  subgenerically  from  the  other  Lepades. 

Local  If  us,  -Atlantic:  Off  Nova  Scotia;  Grand  Manan,  New  Bruns- 
wick; off  Marthas  Vineyard  and  Nantucket;  off  North  Carolina,  etc.; 
Albatross  stations  2021,  2532,  etc. 

Pacific:  Between  San  Francisco  and  Unalaska,  Albatross^  July  18, 
1891;  latitude  29^  52'  north,  longitude  116^  15'  west,  R.  E.  C.  Stearns; 
off  Japan,  Albatross  Station  3766,  surface. 

4715— Bull.  60—07 6 
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Genus  PCECILASMA  Darwin. 

1851.  Pcpcilasma  Darwin,  Monograph  on  the  Cirripedia,  Lepadidce,  p.  99,  first 

epecies  P.  I'snnpferi. 
1884.  Temnaspis  Fibcher,  BulL  Soc.  Zool.  de  France,  IX,  1884,  p.  357,  for  P. 

fissa  Darwin. 

Capitulum  of  five  fully  calcified  approximate  valves,  the  umbones  of 
scuta  and  carina  basal;  carina  not  extending  between  the  terga,  narrow 
throughout.  !No  lateral  filaments  at  bases  of  the  cirri;  caudal  append- 
ages one-jointed,  spinose.  Cirri  ii  to  vi  with  4  or  5  pairs  of  long 
spines  on  the  anterior  side  of  each  segment. 

Type, — 1\  kcempfert. 

The  discovery  of  new  forms  has  materially  enlarged  the  group  of 
pentaspidian  barnacles  of  the  P(Bcilamna  type  since  Darwin's  time, 
and  some  notes  on  their  classification  and  nomenclature  may  be  in 
order.  The  oldest  generic  name  for  a  species  of  the  series  is  Trilasmh 
Hinds,  based  on  T.  ehumeum  Hinds.  If  we  consider  this  species  to 
be  a  Pi£cilasma^  then  the  name  Trilaamis  must  replace  Pcecilasma^ 
since  it  is  anterior  in  date.  In  a  former  paper  I  admitted  both  groups 
as  genera,  thinking  the  peculiar  structure  of  the  carina  of  Trilasjnis 
justified  this  course."  It  must  be  conceded  that  T.  Surneum  does  not 
differ  from  Pcecilcmna  much  more  than  Lepas  fascicularh  from  the 
other  species  of  Lepas;  yet  I  think  no  advance  in  our  conceptions 
would  result  from  merging  Pcecilasma  in  Tril^i^mis.  but  rather  the 
reverse. 

Pcecila^na^  after  the  elimination  of  Trilasmisj  still  contains  very 
diverse  species,  and  those  like  P.  carinatum^  P.  rectum^  etc.,  with  the 
carina  enlarged  basally,  should  probably  be  separated  from  Poscilasma 
and  united  to  Megalasraa  as  a  subgenus.  For  the  present  I  erect  a 
subgenus  Glyptdanma  for  thetu.  Thi^  group  stands  between  Poeci- 
I-asma  and  Megdl<isma^  and  doubtless  was  ancestral  to  the  latter  genus, 
which  differs  from  Glyptdasma  only  by  the  rotation  of  the  basal  mar- 
gin of  the  scutum  through  90°,  bringing  it  in  line  with  the  occludent 
margin.  The  apparent  change  in  the  position  of  the  umbo  is  due  to 
this  rotation.  Morphologically  its  position  is  the  same  in  Megalasmd^ 
Pitcilasma^  and  Lepas. 

The  charactci's  of  the  groups  under  discussion  are  exhibited  in  the 
following  analytical  key. 

KEY  TO  GENERA   AND  8UBOBNERA. 

a.  Carina  expanded  around  and  below  the  umbo  in  a  flat,  rounded  disk,  the  upper 

end  acnite;  no  terga;  upper  margin  of  scutum  rounded TriUumU. 

aa.  Carina  with  basal,  terminal  umbo,  the  upper  end  obtuse;  tei^  present. 

h.  Carina  narrow  throughout,  not  expanding  laterally  at  the  boae;    sar&oe 
of  the  valves  smoothish. 


«  Bulletin  of  the  Bureau  of  Fbherien,  XXVI,  1907,  p.  183. 
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c.  Scutum  not  slit;  cirri  normal ..Pcpcilasma. 

cc.  Scutum  usually  divided  by  an  arcuate  slit;  cirri  peculiar Temnaspis. 

bb.  Carina  with  wide  sides,  expanding  laterally  in  the  lower  part  or  at  the  base; 
scutum  biangular  Above,  with  a  distinct  ridge  to  tergo-carinal  angle;  sur- 
face roughened, 
c.  Basal  or  peduncular  margin  of  scutum  making  a  right  angle  with  the 

occludent  margin,  the  umbo  at  the  angle Glyptekatna. 

cc.  Basal  or  peduncular  margin  of  scutum  a  continuation  of  the  occludent  mar- 
gin, the  umbo  therefore  above  the  basal  angle  of  the  plate. ..Megalasma, 

The  relations  of  the  groups  are  expressed  in  the  following  diagram: 

Trilasmis        Megalasma 


Temnaspis  M.  bellum 

\ 

Octx)lasmis  Pcecilasma      Glyptelasma 


Pentaspidian 
ancestor. 

I  have  examined  the  mouth  parts  and  cirri  in  Pxcilasma  Jcsempferi^ 
P.  k.  litum^  P.  incequilaterale^  Megalasma  annandalei^  and  M.  gracUiiUf. 
There  is  an  unusual  uniformity  throughout  these  forms.  The  arma- 
ture of  the  cirri  reminds  one  of  ScalpeUum. 

KEY  TO   AMERICAN  SPECIES  OF  POBCILASMA   AND  BCEGALASMA. 

a.  Carina  wide  in  its  lower  part,  expanding  laterally  near  the  base. 
b.  Basal  margin  of  the  scutum  about  at  a  right  angle  with  the  occludent  margin. 
Eaat  American. 
c.  Umbo  of  carina  projecting  beak-like  below  the  base  of  the  scutum,  and  at  an 
angle  with  it. 
d.  Banal  margin  of  carina  as  long  as  the  base  of  the  scutum,  its  sides  wide  in 

the  lower  half *. M.  g.  gracUitu. 

dd.  Basal  margin  of  carina  shorter  than  base  of  scutum,  its  sides  wide  in  the 

lower  third M.  annandcUei. 

re.  Umbo  of  carina  not  produced  below  base  of  scutum. 
d.  Occludent  margin  nearly  straight;  carina  with  the  basal  margin  straight, 

the  sides  narrow,  abruptly  anriculate  at  base Jf.  rectum. 

dd.  Occludent  margin  well  arched ;  carina  with  very  wide  sides,  the  basal  mai^n 

as  long  as  that  of  the  scutum M.  gubcarinatum, 

hb.  Basal  margins  of  the  scutum  and  carina  nearly  parallel  to  the  occludent  margin; 

sides  of  carina  very  wide.     Hawaiian M.  bellum. 

ati.  Carina  narrow  throughout,  not  expanding  laterally  at  the  base. 

b.  Carinal  end  of  the  tergum  very  short P.  insequikUerale, 

bb.  Carinal  end  of  the  tergum  longer,  about  half  as  long  as  the  occludent  mai^in. 
c.  A  distinct  ridge  or  angle  extending  from  umb)  to  tergo-carinal  angle  of 
scutum;  basal  margin  of  S(.'Utum  less  than  half  the  length  of  the  ter- 
gum  P.  kiempferi  novteangliaL 

cc.  No  distinct  ridge  to  the  tergo-rarinal  angle  of  scutum. 
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d.  A  narrow  area  between  the  ridge  from  umbo  to  apical  angle  of  scutum,  and 

the  occludent  border P.  ksenipferi. 

dd.  A  rather  wide  area  between  the  rid^re  and  the  occludent  raai^n. 

P.  kmnpferi  litum. 

gnbgenut  P(ECILA8]CA  t.  ttr. 

Smoothish  forms  with  narrow  carina  and  surface  sculpture  of  fine 
engraved  striaB,  the  scutum  not  slit;  living  chiefly  on  the  carapaces  of 
orabs.  The  species  are  closely  related  and  variable,  and  their  deter- 
mination is  difficult.  The  ciipitulum  is  often  bilaterally  asymmetrical. 
All  known  American  forms  are  figured  on  Plate  VI. 

PGBCILASMA  KAMPFERI  Darwin. 

Plate  V.  figs.  10,  11;  Plate  VI,  figs.  3,  4,  5. 

1851.  Pwcilasma  kxmpferi  Darwin,  Monograph  on  the  Cirnpedia,  Lepadi()8e, 
p.  102,  pi.  II,  fig.  1  (Japan,  on  Tuachvs  kiempferi). — Pilsbry,  Balletin  of  the 
Bureau  of  Fisheriefl,  XXVI,  1907,  p.  183  (Hawaiian  Islands). 

Locality, — Cat.  No.  28653,  U.S.N.M.  Japan,  on  Kasmpferia kaemp- 
ferl. 

The  largest  of  three  capitula  measures,  length  14,  width  8.5,  diame- 
ter 4.3  mm.  Carina  9  mm.  long.  Peduncle  6.5  mm.  long.  The  left 
scutum  is  somewhat  more  convex  than  the  right.  The  scuta  have 
distinct  radial  strias  and  some  concentric  grooves. 

Internally  the  scuta  have  strong  umbonal  teeth  and  a  rather  narrow, 
smooth,  and  rounded  basal  callous  rib  (Plate  VI,  fig.  3).  The  carina 
(figs.  4,  5)  is  concave  inside,  the  concavity  decreasing  toward  the 
base.  The  teeth  at  its  baso-scutal  angle  are  very  small,  and  in  the 
example  examined,  asymmetrical. 

The  mandible  of  No.  28653  has  four  teeth  and  a  small  lower  point, 
the  upper  two  teeth  widely  spaced.  There  is  a  small  beard  on  the 
lower  margin,  scarcely  any  on  the  upper  (Plate  V,  fig.  11). 

The  maxilla  (Plate  V,  fig.  10)  has  two  large  upper  spines,  the  edge 
deeply  notched  below  them,  sparsely  spiny  in  the  notch.  It  then  pro- 
trudes and  is  rather  closely  set  with  spines. 

Cirri  are  about  as  figured  for  Megalasrma  annandalei. 

M.  Gruvel,  in  his  report  on  the  TravalUeur  and  Talisman  Cirripedes, 
has  considered  P.  aarantia  Darwin  a  variety  of  P.  ha&mpffri^  stating 
that  of  seven  examples  taken  off  Cape  Bojador  in  410  to  782  meters, 
part  had  characters  of  the  one,  part  of  the  other  form.**  No  western 
Atlantic  examples  I  have  seen  agree  entirely  with  the  Japanese  or 
eastern  Atlantic  forms,  as  defined  by  Darwin  and  Gruvel;  and  while 
their  differential  characters  are  not  of  great  importance,  yet  it  seems 
desirable  that  they  be  put  on  record. 

"See  Zool.Trav.  et  Talisni.,  Oirrhip^des,  p.  46,  pi.  iv,  %.  1. 
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PCECILASMA  K^MPFERI  LITUM,  new  subspecies. 

Plate  VI,  figs.  1,  2. 

• 

Type.—CBt.  No.  32902,  U.S.N.M. 

Type'locality, — U.  S.  Fish  Commission  steamer  Fish  Hawk  Station 
7512,  Gulf  Stream  off  Fowey  Rocks  Light,  Cape  Florida,  170  fathoms. 

The  capitulum  is  equilateral,  somewhat  less  swollen  than  the  Japa- 
nese P,  kaempferl  examined.  Scutum  and  tergum  have  distinct  radial 
striae  and  very  fine,  close  growth-lines.  The  ridge  from  umbo  to  apex 
of  the  scutum  is  well  defined,  but  that  to  the  tergo-carinal  angle  is 
barely  indicated.  The  base  of  the  scutum  is  about  three-fifths  the 
length  of  the  tergum.  The  occludent  margin  is  very  convex  in  its 
upper  half,  the  area  in  front  of  the  ridge  running  to  the  apex  being 
wider  than  in  1\  kaenipferL  Internally  each  scutum  has  an  umbonal 
tooth  and  a  narrow  but  rather  high  and  sharp  straight  basal  ridge. 
The  tergum  is  shorter  than  in  P.  ksempferi^  barely  half  as  long  as  the 
scutum. 

Length  of  capitulum  12,  width  6.8,  diameter  3.3  mm.  Length  of 
carina  7.8,  of  peduncle  5  mm. 

The  mouth  parts  and  cirri  closely  resemble  those  of  Japanese 
P.  ksempfei'^L 

PCECILASMA  KAMPFERI  NOVAANGLI A,  new  subspecies. 

Plate  VI,  figs.  13,  14. 

Type.—(^^L  No.  9032,  U.S.N.M. 

Type'locality. — U.  S.  Fish  Commission  Station  1120,  off  Marthas 
Vineyard,  194  fathoms,  on  airapax  of  EupaguruH  politm. 

Ijurger  ihH,n  P,  kce7)ipferi;  the  capitulum  equilateral.  The  scutum 
has  a  strong  ridge  running  from  the  umbo  to  the  apex,  and  another  to 
tlie  tergo-carinal  angle.  The  basal  margin  is  very  shorty  less  than  half 
the  length  of  the  tergum.  It  is  sculptured  with  distinct  radial  striae  and 
growth-wrinkles. 

Length  of  the  capitulum  17,  breadth  9.7,  diameter  5.75  mm.  Length 
of  the  carina  12,  of  the  peduncle  9  mm. 

In  P.  kadvvpferi  and  aurantui  there  is  no  distinct  ridge  from  the 
umbo  to  the  tergo-carinal  angle  of  the  scutum,  and  the  base  is  longer. 

A  very  small  example,  No.  9019,  from  Albatross  Station  2115,  is 
probably  referable  to  the  above  subspecies.  It  occurred  on  Lithodes 
cigassiziL 

PCECILASMA  INAQUILATERALE,  new  species. 
Plate  VI,  figs.  6,  7,  8, 11, 12. 

Type.—Q9X,  No.  12899,  U.S.N.M. 

Type-locality,— Albatross  Station  2744,  38^  35'  north  latitude,  73° 
05'  15"  west  longitude,  554  fathoms. 
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Other  l^>calitie8. — Off  the  eastern  coast  of  the  Dnited  States  between 
39^  53'  and  37^  34'  30"  north  latitude  at  Albatross  stations  2030,  2171, 
2179,  2180,  2181,  2201,  2202,  2215,  2216,  2334,  2235,  2546,  2562,  2680, 
2691,  2739, 2742,  2744,  2749,  in  444  to  963  fathoms,  chiefly  on  carapax 
of  Geryon  qulnqueilenA.  Fish  Commission  Station  1140,  off  Marthas 
Vineyard,  374  fathoms,  on  Geryon,  Alhatross  Station  2237,  Hamp- 
ton Koads,  12  fathoms  on  Geryon.  Off  Key  West,  Florida,  70-80 
fathoms,  on  Scyrarnathia  cra^sa^  State  University  of  Iowa  Expedition, 
1893. 

The  capitulum  is  inequilateral,  oblong,  the  occludent  border  only 
weakh'  convex,  the  carinal  stronglj^  so.  The  plates  are  white  or 
faintly  pink-tinted,  glossy,  with  minute  sculpture  of  fine  radial  strias 
and  low  rather  coarse  concentric  wrinkles;  the  narrow  area  between 
the  occludent  margin  and  the  apico-umbonal  keel  has  very  fine  oblique 
striae. 

The  scutum  has  a  moderately  arcuate  occludent  Iwrder,  the  greatest 
curvature  being  near  the  apex  and  base.  The  umbo  is  somewhat  pro- 
duced and  incurved.  The  basal  margin  is  short  and  oblique.  Only 
a  very  weak  trace  exists  of  a  curved  ridge  from  umbo  to  the  junction 
of  tergum  and  carina,  and  there  is  no  distinct  angle  in  the  outline  of 
the  plate  at  the  tergo-carinal  suture.  A  distinct  ridge  or  angle  runs 
from  the  umbo  to  the  apex,  nearly  straight  in  its  apical  half,  and 
defining  a  narrow  occludent  area.  Internally  there  is  a  strong  but 
narrow  rounded  basal  rib  and  a  stout  but  low  umbonal  tooth.  The 
two  scuta  are  more  or  less  unequal  in  convexity. 

The  tergum  is  small  and  w^edge-bhaped,  but  wider  than  the  carina, 
the  carinal  end  being  truncate  or  rounded.  It  has  radiating  and 
growth  striaj. 

The  carina  is  regularly  arquate,  very  narrow  and  slender,  with  nar- 
row founded  roof.  The  roof  is  slightly  wider  above  than  near  the 
umbo,  but  the  sides  are  somewhat  wider  below.  Internally  the  sur- 
face is  concave  near  the  umbonal  end,  elsewhere  convex.  There  are 
no  distinct  teeth,  and  no  post-umbonal  expansion  or  disk. 

The  peduncle  is  short,  one-half  to  one-fourth  the  length  of  the  capit- 
ulum, with  prominent  annuli  as  in  related  species. 

Length  of  the  capitulum  11.5,  width  7,  diameter  3.2  mm. 

The  mouth  parts  and  cirri  closely  resemble  those  of  P,  kcmipferi^ 
but  the  edges  of  the  teeth  of  the  mandible  are  slightly  serrate. 

This  species  ranges  along  the  east  coast  of  the  United  States  from 
Marthas  Vineyard  to  Key  West,  usually  living  on  the  crab  Geryon 
quinquedens^  often  in  great  profusion,  in  depths  of  500  to  800  fathoms, 
though  one  lot  was  taken  in  but  12  fathoms.  It  is  very  variable  in  the 
degree  of  asymmetry,  some  individuals  being  nearly  symme^>rical 
bilaterally.     Either  the  right  or  the  left  scutum  may  be  the  more 
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convex.  The  size  of  adult  examples  is  also  subject  to  considerable 
variation. 

P.  insequUaterale  is  closely  related  to  P,  kaempferi,,  but  it  differs  by 
the  decidedly  smaller  tergum,  less  arcuate  occludent  border  and  fre- 
quently more  asymmetrical  valves,  though  some  individuals  are  nearly 
equivalve.  P.  crassum  is  a  shorter,  wider  form,  with  the  occludent 
border  more  strongly  arched,  and  having  a  well-developed  embedded 
appendage  at  the  umbonal  end  of  the  carina,  wanting  in  P.  in^ui- 
laUraie, 

There  is  great  variation  in  the  degree  of  asymmetry  among  the  spec- 
imens from  most  stations.  Either  the  right  or  the  left  valve  may  be 
the  more  convex.  Figs.  6,  7,  11,  and  12  represents  individuals  of  the 
type  lot,  figs.  6  and  7  being  the  type.  The  interior,  fig.  8,  is  drawn 
from  specimens  taken  off  Key  West,  Florida,  in  70  to  80  fathoms,  on 
Scyramathia  crassa  A.  Milne-Edwards. 

PGBCILASMA  INAQUILATERALE  BREVE,  new  subspecies. 

Plate  VI,  figs.  9,  10. 

Typ€.—Q2Li,  No.  82919,  U.S.N.M. 

Type-locality. — Albatross  Station  2352,  Gulf  of  Mexico,  north  lati- 
tude 22^  35',  west  longitude  84^  23',  in  463  fathoms,  on  Bathyplax 
typhla  A.  Milne-Edwards. 

Similar  to  P,  indequilaterale^  but  the  capitulum  is  very  short  and 
broad,  and  the  tergum  is  much  reduced.  It  differs  from  P,  crassum 
by  the  straight  occludent  border  of  the  scutum. 

Length  of  the  capitulum  7.5,  breadth  5.3,  diameter  3  mm. 

Only  two  specimens  were  taken. 

Genus  MEGALASMA  Hoek. 

1883.  Megala»ma  Hoek,  Challenger  Report,  Zoology,  VIII,  p.    50.    Type,  M, 
striatum. 

This  genus  differs  from  Pcecilasma  in  the  shape  of  the  carina,  which 
is  enlarged  at  the  sides  toward  the  base,  with  a  concave  plate  inside, 
terminating  upward  in  two  stout  teeth.  The  peduncle  is  very  short. 
So  far  as  1  know,  they  do  not  live  on  crabs.  The  relationships  of  the 
group  are  discussed  under  Poemlasma. 

Subgennt  0LTPTELA81CA  PUibry,  new  snbgenm. 

The  type  of  this  group  is  M,  suhcarinatum.  These  barnacles  live 
chieflj^  on  sea-urchin  spines,  on  the  larger  fonns  of  Scalpdhim^  etc., 
not,  so  far  as  1  know,  on  crabs.  The  peduncle  is  quite  short,  not  so 
long  as  in  typical  PoecikLsma. 
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MEGALASMA  GRACILE  GRACILIUS,  new  subspecies. 

Plate  V,  %.  16.    Plate  VII,  fijrs.  6,  7,  8,  9. 

Type.— Cat.  No.  1134(>,  U.S.N.M. 

Type-locallty. — From  Alhitrom  Station  2625,  between  Cape  Hatteran 
and  Charleston,  South  Carolina,  on  spines  of  DonxndarU  papillata,, 
No.  12988,  247  fathoms. 

Other  hcalities.—CBt.  No.  32900,  U.S.N.M.,  Albatross  Station  2658, 
between  the  Bahamas  and  Cape  Fear,  North  Carolina,  on  ScaipdUim 
(jlgant^im  Gruvel,  in  514  fathoms. 

The  capita)  um  is  twice  as  long  as  wide,  widest  in  the  middle, 
strongl}'  inflated  just  below  the  middle,  compressed  above  the  infla- 
tion. The  carinal  border  is  much  more  convex  than  the  occludent. 
The  plates  are  sculptured  with  fine  and  very  inconspicuous  radial  stria; 
and  rather  coarse  wrinkles  and  occasional  grooves  along  the  lines  of 
growth.     The  basal  foramen  is  subcircular  and  small. 

The  scutum  has  a  moderately  curved  occludent  margin  and  very 
short  basal  margin.  The  straight  tergal  margin  is  slightly  shorter 
than  the  carinal,  which  is  convex,  except  near  the  base,  where  it  ia 
somewhat  concave.  A  sharp  keel  runs  from  the  umbo  to  the  apical 
angle,  and  a  strong  angle  to  the  tergo-carinal  angle.  The  area  in 
front  of  the  keel  is  very  narrow,  with  its  fellow  forming  a  narrowly 
lanceolate  figure  in  ventral  view.  Internally  there  is  a  very  small 
umbonal  tooth  in  each  valve  and  a  small  polished  basal  area  of  attach- 
ment of  the  peduncle,  but  no  basal  callus.     (Fig.  7.) 

The  tergum  is  rhombic,  its  carinal  margin  about  one-third  as  long 
as  the  occludent.  Its  surface  is  divided  into  two  unequal  areas  by  a 
diagonal  line  from  the  apex  to  the  baso-carinal  angle,  the  larger  area 
being  grooved  lengthwise  of  the  plate,  the  narrow  upper  area  marked 
with  lines  at  right  angles  to  the  other. 

The  carina  (figs.  8,  9)  is  moderately  and  evenly  curved,  with  a  flat 
roof.  The  umbo  proje(*ts  beak-like  far  beyond  the  base  of  the 
scutum.  The  basal  margin  of  the  carina  is  fully  as  long  as  that  of 
the  scutum  and  forms  a  right  angle  with  it.  The  sides  of  the  carina 
are  very  wide  in  the  basal  third  and  are  obliquely  grooved.  Inside 
the  carina  is  slightly  concave  throughout,  and  a  narrow  cavity  pene- 
ti-ates  downward  to  the  apex,  behind  a  concave  plate  which  extends 
over  the  basal  region  of  the  cavity.  This  plate  becomes  narrower 
above,  is  truncated,  and  its  sides  project  to  form  two  blunt  teeth. 

The  peduncle  is  extremely  short,  about  one-tenth  the  length  of  the 
capitulum,  and  scarcely  extending  beyond  the  umbo  of  the  carina.  It 
is  transverselv  wrinkled  and  blackish. 

Length  of  the  capitulum  (measured  to  the  umbo  of  the  carina) 
11. s  mm.,  width  5  -mm.,  diameter  3  mm.  Length  of  the  carina 
7.75  mm. 
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The  largest  specimen  measures,  length  12.7,  width  5.5,  diameter 
3.3  mm. 

The  mandibles  and  cirri  resemble  those  of  P,  ksempferi^  but  the 
maxilla  (Plate  V,  fig.  16)  has  weaker  spines  at  the  upper  angle,  and 
its  edge  is  much  less  deeply  notched  below  them. 

This  form  stands  veiy  near  M.  gracile  Hoek,  which  is  possibly  from 
a  mid-Atlantic  station;  but  in  M,  gracile  the  lower  area  of  the  scutum 
is  smaller,  the  tergum  longer,  and  the  carina  more  curved  than  in 
M.  g.  gracllius.  The  peduncle,  too,  is  longer,  one-third  the  length  of 
the  capitulum  in  Hoek's  species,  while  in  the  series  of  seven  M.  g. 
gracilivs  it  is  extremely  short. 

Piipcilasma  grcLcile  Hoek  was  described  from  the  Challenger  station 
''  164A,  off  Sydney,  New  South  Wales,  in  410  fathoms."  Station  164B 
has  been  given  for  the  locality  of  a  series  of  mollusks  in  part  of  dis- 
tinctly Atlantic  relations.^ 

That  they  really  came  from  the  Australian  station  was  doubted  by 
the  present  writer.*  Finally  Mr.  Charles  Hedley  ^advanced  the  theory 
that  164B  might  be  an  error  for  64,  a  station  in  the  mid-Atlantic 
between  Bermuda  and  the  Azores,  where,  in  2,700  fathoms,  "about  a 
cwt.  of  ooze"  was  secured.  The  Australian  Stations  164  and  164A 
were  merel}'  sounding  stations,^  the  former  in  950,  the  latter  in  1,200 
fathoms.  No  specimens  other  than  "green  mud"  were  reported  as 
taken  in  the  account  of  these  soundings.  From  the  alleged  depth, 
410  fathoms,  it  is  obvious  that  the  adjacent  station,  164B,  is  the  one 
intended  by  Hoek.  The  facts  in  the  case,  so  far  as  known,  favor  Mr. 
Hedley's  supposition  that  there  was  an  error  in  reading  the  label  and 
a  mixture  of  material  from  two  stations.  It  is  possible,  therefore, 
that  PoQcilasma  gracile  is  an  Atlantic  and  not  an  Australian  species. 

MEGALASMA  ANNANDALEI,  new  epecies. 
Plate  V,  fig.  14.     Plate  VII,  fijjs.  15-19. 

TyjE?^.— Cat.  No.  32901,  U.S.N.M. 

Type-locality, — Albatross  Station  2731,  off  Cape  Hatteras,  on  Seal- 
pellum  r>elutinurn^  in  781  fathoms. 

The  capitulum  is  twice  as  long  as  wide,  compressed  in  its  upper  half, 
the  lower  half  very  plump.  The  occludent  margin  is  moderately  con- 
vex, the  carina!  margin  strongly  so.  The  plates  are  strong,  white, 
and  sculptured  with  very  fine  and  faint  radial  striae  and  rather  widely 
spaced  strong  concentric  grooves,  with  ver}'^  fine  intervening  growth- 
strife  on  the  scuta,  more  crowded  grooves  on  the  terga.  The  pedun- 
cular orifice  is  nearly  circular. 

«  See  E.  A.  Smith,  Proc.  Malac.  Soc.  London,  I,  pp.  59,  60. 
'^Manial  of  Concholt»gy,  XVII,  p.  122. 

c  Proc.  Linn.  Roc.  N.  S.  Wales,  1901,  p.  22;  cf.  also  Rec.  Australian  Museom  VI, 
p.  212. 
rfChallenerer  Reports,  Summary  of  Results,  Pt.  1,  p.  576. 
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The  occludent  mai*gin  of  the  scutum  is  convex;  the  straipfht  tergal 
margin  is  shorter  than  the  carina!  margin,  which  is  straightened  or  a 
little  concave  near  the  base,  then  strongly  convex.  The  basal  margin 
is  very  short  An  angle  runs  from  the  umbo  to  the  apex,  defining  a 
very  narrow  lanceolate  ventral  area.  A  curved  ridge  or  angle  runs  to 
the  t<^rgo-carinal  angle.  An  oblique  constriction  or  wide  furrow  defines 
an  obliquely  sulcate  basal  area.  Internally  the  scutupi  has  a  small 
umbonal  tooth  and  a  wide,  low,  and  smooth  basal  callus. 

The  tergum  is  rhombic,  the  occludent  margin  parallel  with  the 
carinal,  the  latter  more  than  half  the  length  of  the  former. 

The  carina  (figs.  18,  19)  is  moderately  curved,  with  convex  roof. 
The  sides  are  narrow  in  the  upper  two-thirds,  suddenly  expanding  in 
the  lower  third,  .and  marked  with  narrow  oblique  riblets.  The  umbo 
is  incurved  and  projects  l)elow  the  base  of  the  scutum;  the  basal  margin 
is  as  long  as  that  of  the  scutum  and  forms  an  obtuse  angle  with  it. 
Internally  the  carina  is  concav^e  throughout.  The  cavity  of  the  base 
is  inclosed  by  a  concave  plate  with  notched  upper  margin,  the  sides 
being  produced  al)ove  in  two  short  teeth. 

The  peduncle  is  cylindric,  oblique  to  the  capitulum,  blackish,  trans- 
versely wrinkled,  and  about  one-fourth  the  length  of  the  capitulum. 

Length  19,  width  9,  diameter  5.5  mm.     Length  of  the  carina,  13  mm. 

The  teeth  of  the  mandible  are  somewhat  more  slender  and  acute 
than  in  P.  hpempferi^  and  the  upper  and  lower  margins  are  bearded 
for  a  greater  distance.  The  spines  at  the  upper  angle  of  the  maxilla 
are  more  slender  than  in  P,  kaempferi. 

I  have  figured  an  intermediate  segment  from  the  sixth  cirrus  (Plate 
V,  fig.  14).  There  are  four  pairs  of  large  and  one  pair  of  small  spines 
at  intervals  along  the  anterior  side,  and  groups  of  3  or  4  small  spines 
at  each  articulation  on  the  posterior  side. 

This  species  is  related  to  P.  carlnatum  Hoek,  but  differs  by  the 
strong  concentric  sculpture  of  the  plates,  the  different  form  of  the 
carina,  especially  interiorly,  and  the  diverse  sculpture  of  the  interior 
of  the  scutum  at  its  base. 

MEGALASMA  RECTUM,  new  species. 
Plate  VII,  figs.  10-14. 

Type.—C^L  No.  32895,  U.S.N.M. 

Txjpe-locaUty, — xMhatrms  Station  2042,  east  of  New  Jersey,  near  the 
following  Station,  in  1,555  fathoms. 

Othsr  /ocaUties.—^o.  9016,  U.S.N.M.  Alhatrrm  station  2041,  north 
latitude  39^  22'  50",  west  longitude  68^  25/,  in  1,608  fathoms,  globi- 
,  gerina  ooze. 

The  capitulum  is  twice  as  long  as  wide,  rather  plump  in  the  lower 
half,  compressed  above,  the  sides  equally  convex.  The  occludent 
margin  is  nearly  straight,  the  carinal  strongly  convex.     The  valves 
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have  a  minute  sculpture  of  fine,  short,  diverging  impressions,  giving 
the  general  eflfect  of  radial  strisB,  and  coarse,  widely  spaced  concentric 
ridges.     The  peduncular  foramen  is  large  and  cordate  in  shape. 

The  scutum  has  a  nearly  straight  occludent  margin;  carinal  margin 
well  arched.  The  basal  margin  is  straight  and  forms  an  acute  angle 
with  the  occludent.  The  basal  edge  flares  broadly  outward,  there 
being  a  deep  furrow  or  concavity  above  it.  A  distinct  ridge  runs 
almost  straight  from  the  umbo  to  the  carino-tergal  angle,  dividing  the 
plate  into  two  areas,  the  upper  one  slightly  the  greater.  Internally 
the  scutum  has  no  basal  rib  and  no  umbonal  tooth.  There  is  a  dull  or 
lusterless  band  along  the  internal  basal  margin  where  the  peduncle  is 
attached,  contrastuig  with  the  glossy  surface  elsewhere.  This  band 
is  of  about  equal  width  throughout  and  has  no  special  sculpture. 
(Plate  VII,  fig.  12.) 

The  tergum  is  trapezoidal,  with  parallel  occludent  and  carinal  bor- 
ders, the  former  double  the  length  of  the  latter.  A  furrow  runs  from 
the  umbo  to  the  carino-scutal  angle. 

The  carina  (figs.  13,  14)  is  strongly  arched;  its  roof  is  flat,  with  a 
median  depression.  The  sides  are  well  developed  toward  the  base, 
closely  striated  longitudinally.  On  each  side  of  the  apical  umbo  the 
sides  are  auriculate,  being  produced  laterally  and  twisted,  the  basal 
margin  having  somewhat  the  shape  of  a  brace,  thus:  — ' — .  The  carina 
does  not  project  basally  as  far  as  the  scutum,  and  its  base  forms  only 
the  dorsal  border  of  the  peduncular  foramen,  not  clasping  the  pedun- 
cle. When  removed,  the  carina  is  seen  to  be  concave  internally. 
From  the  basal  margin  a  very  short,  transverse,  strongly  bicuspid 
plate  springs.  This  plate  lies  nearly  parallel  to  the  upper  portion  of 
the  carina,  but  makes  a  right  angle  with  the  umbonal  portion. 

The  peduncle  is  very  short. 

Length  of  the  capitulum  15.5,  breadth  7.5  mm.,  greatest  diameter 
4  mm;  length  of  the  carina  10  mm;  length  of  the  peduncle  about  2  mm. 

This  species  is  related  to  M.  carinatum  Hoek,  from  near  Culebra 
and  Ascension  islands,  but  differs  by  its  straight  occludent  margin;  the 
carina  is  longer,  less  expanded,  and  differently  shaped  basally,  and  the 
basal  margin  of  the  scutum  is  longer  and  flares  strongly.  The  detached 
carina  is  shown  in  figs.  13,  14. 

Three  examples  were  taken  at  two  adjacent  stations. 

MEGALASMA  SUBCARINATUM,  new  species. 

Plate  VII,  figs.  1-5. 

Type.—Q^Lt.  No.  9059,  U.S.N.M. 

Type-locality, — Alhaiross  Station  2042,  east  of  New  Jersey,  1,555 
fathoms,  on  spines  of  a  sea  urchin. 


92 


BULLETIN   «0,   UHTTED   STATES   HATIONAL   MUSBl'M. 


at/ierlocalUies.—iio.S2$99,\].S.}i.M.  A/iaj!?YwsStation  2041,  north 
latitude  39°  22'  50",  west  longitude  68^  25',  near  the  preceding  siKtion, 
.  in  1,608  fatlioms,  globigerina  ooze.  ^  ' 

The  capitulum  is  pointed-ohlong,  ventricose  in  the  loW^r  half,  the 
occludent  and  carinal  borers  about  equally  convex,  the  total  length 
about  twice  the  greatest  width.  The  platos  are  8i-ulptui"ed  with  fine, 
close,  radiating  impres^ious  and  distinct  concentric  wrinkles  and  spaced 
grooves.  These  are  much  closer  on  the  tcrga  and  carina  than  on  the 
scuta.  The  basal  orifice  is  rounded-pentagonal,  a  little  longer  than 
wide. 

The  very  largo  scutum  has  an  evenly  arched  occludent  border.  The 
tergal  margin  is  straight,  the  carinal  convex,  except  near  the  base, 
where  it  is  somewhat  concave  or  hollowed  out.  to  receive  the  enlarged 
side  of  the  caiinu.  The  basal  margin  is  short  and  straight.  There  is 
!i  depression  running  obliquely  from  the  iimbo  to  the  eoncAvity  of  the 
caVinal  DiurgiQ.  A  subacute  ridge  runs  from  the  umbo  to  the  apical 
angle,  defining  a  very  narrow  lanceolate  area  along  the  occludent  mar- 
gin. Another  much  leas  acute  ridge  runs  to  the  tergo-carinal  angle, 
The  interior  shows  a  small  but  prominent  umbonal  tooth  in  each  (right 
and  loft)  valve,  and  a  small  smooth  basal  area,  which  under  a  strong 
lens  has  very  faintly  traced  radial  and  growth  striae.  (Plate  VII,  fig.  3.) 
A  small  cavity  extends  from  above  under  the  umbonal  tooth. 

The  teiguEH  is  trapezoidal,  the  carinal  edge  parallel  to  the  occlu- 
dent, and  nearly  half  as  long. 

The  carina  is  short,  only  slightly  arcuate.  Ita  roof  is  rather  wide 
and  flattened  al>ove.  The  aides  are  narrow  above,  but  wider  below 
the  middle,  and  in  the  lower  third  it  expands  into  a  wide  plate.  The 
basal  margin  is  straight,  whether  viewed  from  the  side  or  back.  In 
basal  view  the  sides  are  seen  to  form  a  right  angle.  When  deta<^'hed 
the  inner  face  of  the  carina  is  seen  to  be  deeply  concave  throughout. 
A  prominent  septum  or  sheath,  bilobed  and  projecting  above,  occu- 
pies slightly  more  than  the  lower  fourth  of  the  length.  The  cavity  of 
the  plate  penetrates  behind  this  septum  to  the  apex. 

The  peduncle  is  very  short,  so  short  that  the  capitulum  appears  to 
be  sessile. 

Length  of  the  capitulum  19,  width  10,  greatest  diameter  5  mm.; 
length  of  the  carina  12  mm. 

Two  other  individuals  of  the  type  lot  measure:  Length  of  capitulum 
1(J.5,  width  8,  diameter  4  mm.;  length  of  carina  10  nmi.  Length  of 
capitulum  llj.2,  width  8,  diameter  3.8  mm.;  length  of  carina  9.7  mm. 

A  very  large  detached  scutum  from  the  type  locality  measures  28 
mm.  long,  indicating  a  larger  size  than  any  other  known  Pisci/ntma. 

The  single  specimen  from  Station  2041  measures:  Length  of  capitu- 
lum 16.9,  width  8.9,  diameter  5  mm.;  length  of  carina  10.4  mm.; 
length  of  the  base  of  the  capitulum  4.9  mm. 
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This  species  was  taken  at  two  adjacent  stations  in  the  Atlantic  with 
M,  rectum..     It  is  closely  related  to  J/,  carinatum  Hoek,  from  off  Cule- 
bra,  off  Ascension  Island,  and  from  Cuba,  in  from  390  to  500  fathomlf,*"^ 
which  battfaeen  described  by  Hoek^'and  by  Gruvel,*yetthedifferenceli  * 
between  the  forms  seem  too  numerous  to  permit  us  to  unite  them 
specifically. 

M.  carinatum  has  a  proportionately  narrower  capitulum  than  M.  sub- 
carinatum,  three  times  as  long  as  wide.  It  is  more  contracted  below; 
the  basal  outline  is  shorter.  The  valves  seem  to  be  smoother.  Accord- 
ing to  Hoek,  M,  carinatum.  is  '* almost  entirely  smooth;  when  seen 
with  a  lens  there  appear  fine  striae  radiating  from  the  umbones," 
whereas  M,  svhcarinatum  is  rather  coarsely  wrinkled,  as  well  as  finely 
striate.  There  is  not  in  J/",  carinatum  such  a  distinct  ridge  from  the 
umbo  to  the  tergo-carinal  angle  of  the  scutum.  The  carina  is  more 
curved,  and  its  upper  portion  more  slender  in  M.  carinatum^  and  it  is 
less  hollowed  out  internally.  The  basal  internal  areas  of  scutum  and 
carina  are  also  diverse  in  the  two  species.  Since  a  number  of  individ- 
uals of  both  forms  from  several  stations  have  been  examined,  it  would 
appear  that  we  have  to  do  with  two  species  closely  related,  yet,  so  far 
as  present  materials  show,  distinct. 

Subgenus  1CE0AIA8MA  Hoek. 
MEGALASMA  BELLUM   (Pilsbry). 

1907.  P(rciUutina  bellum  Pilhbky,  Bulletin  of  the  Bureau  of  Fisheries,  XXVI, 
p.  183,  pi.  IV,  %.  6. 

Localities, — Albatross  stations  4081  to  4084,  off  the  north  and  north- 
east coast  of  Maui,  in  202  to  267  fathoms;  Station  4088,  between  Maui 
and  Molokai,  and  Station  3893,  Kaiwi  channel,  between  Molokai  and 
Oahu,  in  220  fathoms.  Bottom  temperature  from  46.7^  to  51.7°  F. 
These  localities  are  additional  to  those  given  in  the  original  account  of 
this  species. 

Genus  OCTOLASMIS  Gray. 

1825.   OdoUismis  Okay,  Annals  of  Philosophy,  X,  p.  100,  for  O.  tvarwickii. 
1825.  Ueptalasmis  Leach,  MSS.  in  Gray,  Annals  of  Philosophy,  X,  p.  100,  based 

upon  the  same  species. 
1851.  Dkhela^pis  Darwin,  Monograph  on  the  Cirripedia,  Lepadidse,  p.  115,  first 

species  mentioned  D.  orlhogonia. 
1869.  ParadoUfHia  Macdonald,  Proc.  Zool.  Soc.,  p.  442,  for  P,  neptuni, 
1894.   TrichekiKpis  Stebming,  Annals  and  Magazine  of  Nat.  Hist.,  6th ser.,  XIII, 

p.  443,  for  T.  forresti. 

Small  Lepadidw  with  five  incompletely  calcified  valves,  or  some- 
times apparently  with  three  when  the  terga  are  not  calcified.     The 

« Challenger  Reports,  Zoology,  VIII,  Cirripedia,  p.  44,  pi.  i,  figs.  S-10;  pi.  ii,  fig.  1; 
pi.  VII,  fig.  6.     1883. 

''Transactions,  Linnean  Sf>ciety  of  London,  VIII,  1901,  p.  157,  pi.  xvii,  figs.  9-16. 
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umbones  of  the  plates  are  situated  as  in  PoBcUasma.  The  typical  forms 
{Octoldsmis  s.  8tr,^  including  Paradolepas  and  Trichekuspis)  are  fragile 
creatures  mainly  living  as  commensals  on  the  gills  of  crabs  or  macrura, 
or  on  the  walls  of  the  gill  cavity.  They  have  the  calcified  portions  of 
the  valves  much  reduced,  and  the  base  of  the  slender  carina  is  forked. 
Another  series  of  species,  such  as  0.  orthogonia^  seasile^  amerioanum^ 
and  hainaiense  have  more  strongly  calcified  valves,  the  tergum  more 
normally  shaped,  and  the  carina  expanded  into  a  disk  at  the  base. 
These  ma}'-  retain  the  subgeneric  name  .Dichdaspisj  type  orthogonia. 
They  live  externally  on  crabs,  etc. 

KEY   TO   NORTH   AMERICAN  SPBC'IEH  OF  OCTOLASMUi. 

a.  Carina  Blender,  distinctly  forked  at  the  base;  ter^iin  small,  irreg:ular.     Living 
in  the  gill  cavities  of  decapod  crustaceans. 
6.  Scutum  composed  of  a  narrow  occludent  and  a  wide  triangular  lateral  segment, 
separated  by  a  rather  narrow  slit.    Antilles,  on  PaZinunM  gills.     O,  hoeki^t/eth- 
bing.     0.  aniigux  Stebbing. 
hh.  Upper  margin  of  lateral  segment  of  scutum  at  a  right  angle  with  the  oocia- 
dent  segment. 


Fig.  Vfl.—a,  b,  OcroLASura  oeryonophila.    r,  O.  mOlleri.    d,  o.  porbbbti.    x  8. 

c.  Lateral  branch  of  scutum  rather  wide,  somewhat  triangular  and  short,  not  more 

than  half  the  length  of  the  occludent  branch ;  on  crabs O,  geryonophUa. 

cc.  Lateral  branch  of  scutum  very  narrow  and  nearly  as  long  as  the  ooclndent 
branch. 

d.  Scutum  composed  of  two  branches;  on  crabs 0.  mu/teri 

dd.  Scutum  composed  of  three  slender  branches;  on  Palinurw 0.  forrati 

aa.  Carina  stronger,  expanded  in  a  sort  of  collar  at  the  base,  partially  clasping  the 
peduncle;  tergum  triangular;  li\nng  externally. 
b.  S(!utum  L-Hha]>e(l,  with  a  short  lateral  segment O.  (nnericamofu 

OCTOLASMIS  GERYONOPHILA,  new  species. 

Ti/pt.— Cat,  No.  9038,  U.S.N.M. 
Type-l(H^alities.—Alhatro8»  stations  2215  and  2216.*' 

''  The  specimens  from  these  two  stations  were  not  kept  separate  in  the  collection. 
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Dhtribuiion. — Beyond  the  400-fathom  line,  from  south  of  Nan- 
tucket to  off  the  Delaware  Capes,  in  the  branchial  cavity  of  Geryon 
quinquedt-vs^  at  the  following  stations: 


Cat.  No. 

Station. 

North  lati- 
tude. 

West  long- 
itude. 

Depth. 

o   / 

o   / 

Fathoms. 

9031 

937 

37  49 

69  49 

616 

10776 

2549 

39  51 

70  17 

671 

9038 

2215 

39  48 

70  31 

678 

9038 

2216 

39  47 

70  30 

963 

11755 

2691 

39  37 

71  08 

835 

9023 

2206 

39  35 

71  24 

1,048 

9033 

2201 

39  39 

71  35 

538 

9021 

2030 

39  29 

71  43 

588 

9022 

2179-80 

39  80 

71  50 

610-^28 

9008 

2181 

39  29 

71  46 

693 

9029 

1049 

38  28 

73  22 

485 

The  capitulum  is  quite  compressed,  somewhat  triangular,  widest 
near  the  base,  its  width  about  two-thirds  the  length.  The  occludent 
margin  is  nearly  straight,  the  carinal  convex. 

The  scutum  is  calcified  in  two  segments  at  right  angles.  The  occlu- 
dent segment  is  lanceolate;  the  basal  segment  is  much  broader,  sub- 
triangular,  nearly  two-thirds  the  length  of  the  occludent  segment,  its 
upper  margin  straight. 

The  tergum  is  quite  small,  somewhat  claw-shaped,  the  basal  margin 
rounded,  the  upper  portion  tapering,  hooked  towards  the  occludent 
margin,  with  the  end  acute. 

The  carina  is  moderately  curved  above,  strongly  so  near  the  base. 
It  is  fully  three- fourths  the  length  of  the  capitulum.  The  roof  is 
rounded  and  with  the  sides  is  rather  wide  throughout.  The  base  is 
forked,  the  branches  straight,  extending  about  to  the  middle  of  the 
peduncle. 

The  peduncle  is  nearly  as  long  as  the  capitulum,  cylindric,  and  very 
tinely,  faintly  wrinkled  transversely. 

Length  of  the  capitulum  3.5,  breadth  2.5  mm.  Length  of  the 
peduncle  2.5  to  3  ram. 

O,  geryonopliila  is  related  to  O.  mulleri  (Coker),  but  differs  con- 
spicuously and  constantly  in  the  shape  of  the  lateral  segment  of  the 
scutum,  which  is  invariably  short  and  wide  in  O,  geryonophila^  long 
and  slender  in  O,  mulleri.  It  is  an  abundant  species,  only  known 
from  the  gill  cavity  of  the  crab  Geryon  qxdnqueden%^  and  taken  only 
in  a  rather  small  area  off  the  continental  slope  east  of  New  Jersey,  in 
435  to  1,043  fathoms.     (Fig.  32rt,  5.) 

OCTOLASMIS  MOLLERI    (Coker). 

1902.  Dichelaapis  mulleri  Coker,  U.  S.  Fish  Commission  Bulletin  for.  1901,  pp. 
401-412  (Beaufort,  North  Carolina,  on  CallinecUs  aapidus). 

Locality. — Cat.  No.  43100,  U.S.N.M.,  Cameron,  Louisiana,  on  gills 
of  CaUiiiectes  sapidua  (Ord).     R.  P.  Cowles. 
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This  species  has  been  well  described  and  figured  by  Mr.  Coker  from 
specimens  tal^en  at  Beaufort,  North  Carolina.  I  have  found  it  on  the 
gills  of  an  undetermined  crab  taken  in  Lake  Worth  Inlet,  Florida. 
One  of  these  is  drawn  in  fig.  32  c.  It  is  apparently  restricted  to  shallow 
water  crabs,  aa  0.  fferyonophUa  is  to  those  of  deep  water. 

OCTOLASHIS  PORRESTI  (Stebbing). 

1904.  TrichtUupit  foTTfuli  Stebbin<i,  Annala  and  Mag.  of  'Nat.  Hiet.,  6th  ser., 
XIII,  p.  444,  pi.  XV,  May,  1894. 

1905.  DicheUupii  ftnraiti  Stebbing,  (ibdvel,  Honographie  dee  Ciirbipdclee,  p.  132. 

Lwfl/'Vy.^Summerland  Key,  Florida,  in  the  gill  cavity  of  PalinurM 
nrg^tx,  H.  A.  Pilsbry,  March,  1907.     (See  fig.  32^.) 

No  more  definite  locality  than  "West  Indies"  hau  hitherto  been 
given  for  this  species.  Its  host  lives  in  quite  shallow  water,  2  or  8  feet 
(Fig.  32rf.) 


Flo.  S».— OCTOLABIIH 


OCTOLA8M1S  AHERICANUM,  : 


Type-.— Oat.  No.  32892,  U.S.N.M. 

Type-locality. — Albaiross  Station  2041,  between  Cape  May  and  Nan- 
tucket Island,  north  latitude  SV°  23',  west  longitude  68°  26',  ia  1,608 
fathoms,  globigerina  ooze,  with  No.  9057. 

Other  localities.— So.  11860,  Alhatroas  Station  2709,  between  Cape 
Breton  and  Nantucket,  north  latitude  40°  07',  west  longitude  67°  54', 
in  866  fathoms. 

The  capitulum  is  semicordate,  about  twice  as  long  as  wide,  the  ocoln- 
dent  margin  straight,  carinal  margin  very  convex,  especially  near 
the  batie. 

The  scutum  consists  of  two  straight  branches  at  right  angles,  an 
occludent  and  a  lateral  portion.     The  lateral  branch  does  not  mnoh 
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exceed  one-third  the  length  of  the  oceludent,  and  is  somewhat  nar- 
rower, tapering  to  a  blunt  end.  It  joins  the  upright  portion  in  a  short 
curve.  The  oceludent  branch  is  nearly  parallel-sided,  but  is  a  trifle 
wider  in  the  middle.  The  summit  or  tergal  border  is  oblique,  close  to 
the  tergum. 

The  tergum  is  triangular,  with  the  umbo  on  the  carinal  side,  mid- 
wa\'  between  the  summit  of  the  plate  and  the  apex  of  the  carina.  A 
furrow  runs  from  the  umbo  to  the  baso-occludent  angle,  opposite  the 
apex  of  the  scutum,  where  there  is  a  slight  notch.  The  oceludent 
margin  is  convex ;  summit  somewhat  obtuse.  The  basal  and  carinal 
margins  are  nearly  straight,  the  basal  angle  of  the  plate  somewhat 
obtuse. 

The  carina  is  very  strongh'  arched  basally,  less  so  toward  the  upper 
end.  The  roof  is  flat,  and  at  the  upper  end  as  wide  as  the  plate,  taper- 
ing to  a  narrow  keel  at  the  base.  The  sides  are  broader  than  the  roof, 
but  taper  upward.  The  base  forms  a  broadly  crescentic  cup,  half 
embracing  the  top  of  the  pedtincle,  but  the  horns  of  the  crescent  are 
very  short  (fig.  33J,  basal  view). 

The  peduncle  is  very  short,  attached  to  the  axis  of  a  slender  hydroid. 

Length  of  the  capitulum  of  the  type,  8  mm. ;  width,  3.6  mm.  Liength 
of  capitulum  of  No.  11860,  11  mm.;  breadth,  5.7  mm. 

This  species  is  based  upon  two  specimens,  one  of  them,  No.  11860, 
being  evidently  a  quite  old  individual  in  which  the  carina  is  wider  (fig. 
33r/).  It  is  related  to  Dicfielaspls  sessile  Hoek  from  off  the  Azores  in 
1,()0()  fathoms,  but  in  that  the  scutum  is  decidedly  broader.  Octolasmis 
hawaleiiseis  an  allied  form,  in  which  the  curve  joining  the  two  branches 
of  the  scutum  is  longer.     (Figs.  33.) 

OCTOLASMIS  HAWAIENSE  (PUsbry). 

1907.  Dichelnspis  Juuvaieims  PiiiSBKY,  Bulletin  of  the  Bureau  of  Fisheries,  XXVI, 
p.  184,  pi.  IV,  fig.  5. 

Localities.— Cut  ^o.  32893,  U.S.X.M.,  .l/i^/ro.*.^  Station  3810,  off 
the  south  coast  of  Oahu,  211-253  fathoms;  also  No.  32894,  Albatross 
Station  4081,  off  Puniawa  Point,  Maui,  202-220  fathoms. 

The  capitulum  is  strongly  compressed,  a))out  twice  as  long  as  wide, 
with  nearly  straight  oceludent  and  convex  carinal  margin. 

The  scutum  is  boomerang  shaped,  forming  a  narrow  band  along 
the  oceludent  margin  and  another  obliquely  across  the  base,  the  two 
straight  portions  being  united  by  a  curve.  The  oceludent  portion  is 
slightl}'  wider  than  the  lateral,  obliquel\'  beveled  above  to  a  point, 
which  is  received  in  a  notch  of  the  tergum.  The  lateral  portion  is 
al)out  half  the  length  of  the  oceludent,  and  extends  more  than  halfway 
across  the  side,  a)K)ve  the  incurved  base  of  the  carina. 

The^ tergum  is  subtriaiigular  in  geneml  outline.     Its  oceludent  mar- 

4715— Bull.  (50—07 7 


98  BULLETIN    60,    UNITED   STATES    NATIONAL   MUSEUM. 

gin  is  nearly  stmight,  the  carinal  margin  a  little  concave,  the  apex 
obtuse,  truncated.  A  groove  runs  near  and  pamllel  to  the  occludent 
margin,  terminating  in  a  notch  which  receives  the  apex  of  the  scutum. 

The  carina  is  very  long,  reaching  nearly  to  the  apex  of  the  tergum. 
It  is  well  arched  throughout,  and  near  the  base  is  very^  strongly  curved 
in,  extending  more  than  half  wa^^  across  the  base  of  thecapitulum,  ter- 
minating in  a  slight  expansion  of  the  sides,  partially  clasping  the 
peduncle,  but  not  forked.  The  roof  is  slightly  flattened  in  the  upper 
part.  The  sides  are  wide  in  the  lower  two-thirds,  tapering  near  the 
apex. 

The  peduncle  is  very  short. 

Length  of  capitulum,  5;  breadth  2.25  mm.;  length  of  the  carina, 
4.7  mm.;  length  of  peduncle,  0.7  mm. 

This  species  is  related  to  the  west  Atlantic  O.  americanum^  but  dif- 
fers in  the  shape  of  the  s(mtum  and  the  narrow,  somewhat  convex 
roof  of  the  carina.  Like  other  free-living  species,  it  has  the  valves 
better  developed  than  most  of  the  forms  living  on  the  gills  of  crabs. 

Nine  specimens  examined,  the  type  lot  of  four  individuals,  the 
largest  with  capitulum  6.5  mm.  long;  one  5  mm.  long  and  a  very 
young  one  from  Station  3810;  and  two  of  about  equal  size — capitulum 
4.5,  peduncle  about  1.2  mm.  long,  from  Station  4081. 

A  new  description  of  a  specimen  from  Station  3810  is  given,  the 
station  number  of  the  lot  originally  described  having  been  lost,  and 

the  exact  locality  therefore  unknown. 

% 

m 

Sublainily  .fVLKr»>VDIN"JF:. 

Plates  varying  from  live,  much  reduced,  to  none;  when  present  the 
umboues  of  scutum  and  carina  are  median  or  above  the  middle. 

This  group  includes  the  genera  Conchod-arnia^  Ileteralepas^  Alepas, 
Anelasyna  and  Clu^toh^j^iis-  From  the  shape  of  the  vestigoal  scutum 
and  carina  and  the  position  of  their  umbones,  it  seems  likely  that  the 
unknown  fully  armored  progenitors  of  these  nude  or  nearly  nude 
forms  were  quite  unlike  LejxiH^  Piveilaama^  or  other  allied  jx^ntaspidian 
genera.  The  cirri  have  spines  arranged  in  a  single  continuous  or 
interrupted  whorl  on  each  segment  in  Alepas  and  lleterahpat*^  but  in 
CcmchodtTina  the  spines  stand  comb-like  along  the  anterior  side,  as  in 
Scnlj}ellu/u  et<*.  The  tiixonomic  value  of  tliis  character  remains  to  be 
determined.  It  has  not  yet  received  careful  study  in  any  large  series 
of  species. 

Genus  CONCHODERMA   Olfers. 

1814.  Conchodermn  Olkers,  Dct  GeselWJiaft  natiirft)rachemler  Freunde  zu  Berlin, 
Majrazin  fiir  die  nciiesten  Entdcckunjrcn  in  der  gesanimten  Natarkunde, 
Jahrp.  VIII,  drittcs  Quartal,  1S14,  p.  177,  lirst  H]K>cie8  C.  virgattim. 

OtUm  of  sonit*  authors. 
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Nude  cirripedes,  with  the  peduncle  long,  capitulum  genei*ally  striped 
or  maculate,  with  two  to  five  small  vestigeal  widely  separated  plates; 
scutum  at  base  of  the  orifice,  two  or  three  lobed,  with  the  umbo  near 
the  middle  on  the  occludent  border;  carina  narrow  arched,  with  the 
two  ends  nearly  alike,  umbo  near  the  middle;  sometimes  it  is  wanting; 
terga  small  or,  in  adults,  sometimes  wanting.  Lateral  filaments 
numerous;  mandibles  with  five  finely  pectinated  teeth;  maxillse  with 
distinct  steps.  Caudal  appendages  none.  Cirri  with  the  spines 
ari*anged  comb-like. 

Type,  —  C,  iHvgatiim . 

These  pelagic  forms  live  on  whales'  "  bonnets,"  turtles,  the  bottoms 
of  ships,  buoys,  etc.  The  two  species  are  nearly  or  quite  world-wide 
in  distribution.  C.  virgatum  is  a  handsomely  striped  form,  with  the 
plates  rather  well  developed,  though  small.  C.  auritum  is  readily 
known  by  the  two  large  "ears"  rising  behind  the  positions  of  the 
terga.  The  terga  and  carina  are  very  small,  sometimes  absent  in 
adults. 

CONCHODERMA  VIRGATUM   (Spengler). 

Plate  IX,  fig.  1. 

1790.  Lepas  virgata  Spengler,  Skrifter  Naturh.  Selskabet,  I,  pi.  vi,  fig.  9. 

1851.   Conchoderma  lirgaia  Darwin,  Monograph  on  theCirripedia,  Lepadidje,  p.  146. 

1883.  Conchoderma  virgatum  Hoek,  Challenger  Rep.,  Cirripedia,  p.  55. 

Localities, — Swansea,  Wales,  Jeffreys  collection.  No.  1623,  Woods 
Hole,  Massachusetts,  U.  S.  Fish  Commission.  No.  12905,  Woods  Hole, 
Massachusetts,  on  bottom  of  ship  from  Swan  Island,  Caribbean  Sea. 
Twelve  miles  southeast  of  Block  Island,  Rhode  Island.  Off  Gay  Head, 
Martha.s  Vineyard,  on  Mola  rotunda,^  U.  S.  Fish  Commission.  No. 
12013,  Albatross  Station  2713,  between  Nantucket  and  Cape  Charles, 
on  JVepturni>i  sayL  No.  14139,  Gloucester,  Massachusetts,  on  bottom 
of  ship  from  Medit(^rranean.     No.  4272,  San  Francisco,  California. 

CONCHODERMA  AURITUM   (Linnaeus). 

Plaf^  IX,  fig.  2. 

1851.   C  avrita  Lixn.eus,  Darwin,  Monograph  on  the  Cirripedia,  Lepadidaj,  p.  141. 
1872.   Oiion  dimjmmi  Dall,  Proo.  Cal.  Acad.  Sci.,  IV,  j).  301. 

Localities, — Atlantic:  Swansea,  Wales,  Jeffreys  collection.  Woods 
Hole,  Massachusetts,  on  bottom  of  a  bark  from  Swan  Island,  Carib- 
bean Sea.     Cape  HattiH'as,  from  an  iron  buoy. 

Bering  Sea:  Plover  Bay,  Siberia,  on  Cormivla  diadema  from  the 
throat  of  a  humpl>aek  w^hale.     W^.  H.  Dall,  1865. 

The  specimens  from  Plover  Bay,  eastern  Siberia,  are  those  Doctor 
Dall  referred  to^'  as  blotched  with  rose  pink.  The}^  were  taken  from 
a  humpback  whale  {2Lgaptera  versahills  Cope)  captured  by  Captain 
Redtield.     1  have  seen  no  specimens  from  the  coast  of  California. 


«Proc.  Cal.  Acad.  Sci.,  IV,  1872,  p.  :W. 


100 


IJULLETIX    GO,    UNITEI>   STATES    ^'ATIONAL   MUSEUM. 


Genus  HETERALEPAS  Pilsbry,  new  genus. 

1851.  AlejHts  Darwin,  ^lonograpli  on  the  Cirripedia,  I^padidas  p.  156,  exclusive 
of  A.  }Kir(mta. 

Nude  })ariiacles,  with  tho  muscular  la^'cr  of  the  ixjduncle  continued 
within  the  int^^gunicnt  of  the  capituluni;  scuta  absent,  or  minute  and 
chiofl\'  chitinous;  no  other  plates  d(*veloped.  Cirri  long,  many  jointed, 
of  the  usual  curved  form,  with  spines  in  tufts  on  the  distal  endw  of 
the  segments.  Jointed  caudal  apjwndages  present.  Attached  to 
objects  on  the  })ottom. 

Type. — //.  re.r  (Pilsbry). 

This  genus  comprises  all  the  species  referred  to  Alepas  by  Darwin, 
Hoek,  Aurivillius,  Gruvel,  Annandale,  and  other  authors,  with  the 
exception  of  A,  parmita  Rang,  the  t\'pe  of  Alejms.  The  type  of 
Ileteralepm  is  a  large  Hawaiian  species  originally  de8cril>ed  as  Alepas 
rex. 
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Fig.    34.— SRCMENTS    from    the    ftTII     CIKKUH    of    (.1)    rAR.Vl.KPAM    PEKCAKIKATA,   {B)    HBTSBALSPAB 

RKX,   AM>  (C'J   ALKI'AS  rACIKIC'A 

lleteralipaH  consists  of  two  series  of  si)ecies,  which  will  probably  be 
separat(»d  eventually  as  distinct  genera. 

In  typical  IlctrvaUptts  the  inner  rami  of  cirri  v  and  vi  are  greatly 
reduced  in  size  and  number  of  segments,  with  the  spines  of  the  anterior 
border  atrophied,  small  and  weak.  The  outer  nimi  of  ciri'i  v  and  vi, 
and  V>oth  in  cirri  ii  to  iv,  are  very  long,  composed  of  extremely  numer- 
ous short  segments,  etu'h  armed  with  tWo  or  three  very  long,  spines 
and  three  or  two  miiuite  ones  at  the  anterior  distal  angle,  and  a  group 
of  several  small  spines  at  the  posterior  distal  angle  (tig.  34:^,  two  inter- 
mediate segments  of  cirrus  vi  of  //.  7Vi/). 

In  the  new  subgenus  PoridejxiM  the  cirri  ii  to  vi  have  subequal 
rami  of  comparatively  few  segments,  each  aimed  with  a  semicircular 
})rush  of  manv  short  spines  on  the  anterior  face  and  a  group  of  several 
(about  three)  long  stout  spines  at  the  posterior  distal  angle  of  eac;h 
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segment  (fig.  34^4,  13th  and  14th  segments  of  outer  i*amus,  cirrus  vi, 
//.  percarinata^  type  of  the  subgenus  Paralepas). 

The  armature  of  the  cirri  in  Paralepas  is  much  like  that  of  Mepas^ 
but  the  whorls  of  spines  are  more  broadly  interrupted  on  the  sides 
of  the  cirri,  and  the  cirri  themselves  are  much  better  developed. 
Moreover,  caudal  appendages  are  well  developed  in  Paralepa^^  com- 
posed of  several  segments,  as  in  Ileteralepas^  while  in  Alepas  they  are 
wanting  or  composed  of  a  single  short  segment. 

UeUralejpas  {Paralejyas)  pednncxilata  Hoek,  reported  as  taken  by  the 
Challenger  at  Station  164  A,  off  Sydney,  New  South  Wales,  on  a  spine 
of  Phortnosmna  hoplacantha  Agassiz,  is  probably  not  from  Australian 
waters,  but  from  a  mid- Atlantic  station.  See  under  Megalasnia  gracih^ 
p.  89.  Ileteralepas  {Paralepas)  inlnuta  (Philippi)  is  in  the  Museum 
from  the  Zoological  Station  at  Naples. 

The  following  forms  have  been  described  from  Antillean  waters: 

Ileteralepas  cornuta  (Darwin),  St.  Vincent. 

Heteralepas  Innkesteri  (Gruvel),  Mona  Channel. 

Ileteralepas  helli  (Gruvel),  coast  of  Cuba. 

■ 

HETERALEPAS  CYGNUS,  new  species. 

Type.—Q9X.  No.  32920,  U.S.N.M. 

Type'locality. — Monterey,  California,  Ward's  Natural  Science 
Establishment.     Depth  and  nature  of  support  unknown. 

The  capitulum  is  oval,  its  width  about  three-fourths  of  the  length, 
not  much  conipressed,  the  diameter  being  about  half  of  the  length; 
distinctly  differentiated  from  the  peduncle,  sti'ongly  keeled  dorsally, 
integument  transversely  wrinkled,  without  hairs  or  bristles.  The 
orifice  is  ovate,  somewhat  exceeding  one-third  the  length  of  the 
capitulum.     The  occludent  margin  below  the  orifice  is  convex. 

The  peduncle  is  very  long,  about  three  times  the  length  of  the 
capitulum,  cvlindric,  conspicuously  wrinkled  transversely,  widest  near 
the  base,  tapering  slowly  to  about  two-thirds  the  greatest  width  at  the 
neck  where  it  joins  the  capitulum.  Along  its  dorsal  side  a  low  ridge 
continues  the  keel  of  the  capitulum. 

The  color  is  light  yellow,  sometimes  a  shade  darker,  slightly  brown- 
ish, on  the  peduncle. 

Length  of  capitulum  23,  breadth  18,  diameter  12.5  mm.  Length  of 
the  peduncle  To  mm.,  breadth  near  the  base  12.5,  near  the  capitulum 
8  mm.     (Fig.  35.) 

The  mandible  (Plate  V,  fig.  8)  has  four  strong  subequal  teeth,  the 
lower  three  equally  spaced,  the  upper  one  sepamted  by  a  space  nearly 
twice  the  width  of  the  others.  There  is  a  brush  of  fine  hairs  on  the 
upper  edge,  another  on  the  lower. 

The  maxilla  (Plate  V,  fig.  7)  has  the  border  excavated  below  the  two 
large  spines  at  the  upper  angle,  the  embayment  armed  with  but  few 
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small  spines.    The  lower  half  in  closely  spinose.    There  is  a  large 
hairy  area  at  the  lower  angle,  and  a  small  one  on  the  upper  border. 

The  first  cirri  have  very  unequal  branches,  of  14  and  29  segments, 
respectively.  They  arc  densely  armed  with  whorls  of  slender  spines. 
The  rest  of  the  cirri  are  very  long  and  slender,  with  spines  on  the 
anterior  side,  two  or  three  in  each  group  being  large.  Distally  there- 
ai-e  groups  of  small  spines  on  the  posterior  side  also.  The  general 
arrangement  of  tbese  spines  conforms  to  that  described  in  H.  rex. 
The  rami  are  subequal  in  cirri  ii,  iii,  and  iv,  but  in  v  and  vi  the 
endopod  is  greatly  reduced,  about  half  as  long  as  the  ezopod,  very 
slender,  and  composed  of  2b  segments  in  the  fifth  cirrus  (Plate  V, 
fig.  13),  25  in  the  sixth. 
The  terminal  appendage  (Plate  Y,  fig.  IS)  is  nearly  4  mm.  long,  abont 
one-seventh  the  length  of  the  sixth  cirrus, 
composed  of  eight  or  nine  segments,  and 
without  bristles. 

The  long  penis  is  closely  annulate,  aca- 
minatc  at  the  distal  end,  where  it  bears  a 
minute  pencil  of  delicate  hairs. 

This  species  is  related  to  Heteratepaa 
hidka  (Gruvel)  described  from  Singapore, 
and  jr.  yigas  Annandale,  which  have  the 
peduncle  similarly  lengthened.  In  all 
other  known  forms  the  peduncle  is  very 
much  shorter.  H.  indlea  differs  from 
//.  cygmin  by  its  much  compressed  capitu- 
lum,  not  distinctly  separated  from  the 
comparatively  wider  peduncle;  by  it« 
Fio.  ».-Hrr«AL«-^^croire^  s^t-  j^^^  ciiestuut,  slightly  vinous  color,  the 
smoother  cuticle  of  the  capitulum,  which 
has  a  few  small  tactile  bristles  {^^  soles  sensitives").,  and  by  the  different 
arrangement  of  spines  on  the  cirri.  The  terminal  appendage  in  H. 
indica  hum  twelve  segments,  the  last  four  bearing  bristles,  and  ter- 
minating in  a  buuch  of  bristles,  whilst  in  H.  cygnus  there  are  but 
eight  or  nine  segments,  none  of  them  setose.  The  'mandible  in 
S.  cygmis  has  more  slender  teeth,  with  a  fringe  of  bristles  on  the 
lower  margin,  wanting  in  II.  indica;  and  the  penis  is  more  con^icu- 
ously  and  closely  aunulated. 

Heteralfpas  giyaa  (Annandale)"  is  a  larger  species  than  H.  eygtma, 
with  the  peduncle  similarly  lengthened.  It  has  "short,  stout  hairs 
scattered  singly"  on  the  capitulum,  and  large,  feebly  differentiated 
scuta,  thereby  differing  from  Il.cygnm. 


THE    BARNACLES   IN    THE   U.   S.   NATIONAL   MUSEUM.  103 

Het^^alepos  qu^rata  (Aurivillius),  from  Lower  California,  on  Lepas^ 
is  the  only  species  of  this  genus  hitherto  reported  from  the  west  coast 
of  North  America.  It  was  described  as  an  Alepas^  and  is  known  to  me 
by  the  original  account  only. 

HETERALEPAS  (PARALEPAS)  PERCARINATA  (PUsbry). 

1907.  Alepas  percarinata  Pilsbry,  Bulletin  of  the  Bureau  of  Fisheries,  XXVI, 
p.  185,  pi.  IV,  fig.  8. 

Localities. — This  Hawaiian  species  is  represented  by  specimens  from 
Albatross  stations  4081, 4082,  4083, 4084,  all  off  the  north  coast  of  Maui 
in  202  to  267  fathoms;  Station  3835,  south  coast  of  Molokai,  169  to  182 
*  fathoms,  and  Station  3912,  north  coast  of  Molokai,  334  fathoms.  The 
bottom  temperature  ranges  from  43^  to  55^  F.  These  stations  are 
additional  to  those  mentioned  in  the  original  description. 

Genus  ALEPAS  Rang. 

1829.  Alepas  Sander  Rang,  Manuel  de  rhistoirenaturelle  des  Mollusques,  p.  364, 

for  A.  paroffitn  Rang  (May,  1829).     Not  Alepas  of  subsequent  authors. 
1894.  Gymnolepas  Aurivillius,  Kongliga  Svenska Vetenskaps-Akademiens  Hand- 

lingar,  XXVI,  No.  7,  p.  33,  type,  G,  peUucida.     Not  Oymnolepas  Blainville, 

1824. 
1897.  Eremolepas  Weltner,  Archiv  fiir  Naturgeschichte,  Jahi^.,  1897,  I,  p.  239, 

substitute  for  Gymnolepas  Aurivillius. 

Nude  pedunculate  barnacles  with  the  integument  of  the  capitulum 
ver}^  thin,  without  an  internal  muscular  layer,  and  typically  having  a 
pair  of  very  small,  irregularly  lobed,  imperfectly  calcified  scuta;  cirri 
nearly  straight,  very  short,  and  weak,  the  rami  with  6  to  12  segments, 
each  segment  armed  with  a  continuous  or  interrupted  circle  of  spines. 
Caudal  appendages  wanting  or  of  one  short  joint.  Penis  hairy. 
Pelagic,  attached  to  medusae. 

Type. — A,  univalvis  Quoy  and  Gaimard. 

The  type  of  this  genus,  Alepas  univalvis^  is  known  solely  by  the 
insufficient  description  of  Quoy  and  Gaimard,  ^  published  more  than 

o  1827.  Amitifa  unimivis  QuoY  and  Gaimard,  Annales  des  Sciences  Naturelles,  X, 

Zoologie,  p.  234,  pi.  vii,  figs.  8,  8a.     Strait  of  Gibraltar. 
1829.  Alepas  parasita  Rang, ^Manuel  de  I'Hist.  Nat.  des  Moll.,  p.  364,  pi.  viii,  fig. 

5,  based  on  the  same  specimens. 
1834.  Anatifa  parasita  Quoy  and  Gaimard,  Voyage  de  T Astrolabe,  Zoologie,  III, 

p.  641,  pi.  xciii,  figs.  1-3. 
.  (?)  7V?7on  (Alepas)  fascicidatus  Lesson,  Voyage  autour  du  Monde  de  La 

Coquille,  Zoologie,  II,  Pt.  1,  p.  442,  pi.  xvi,  fig.  6. 
1851.  Alepas  parasita  Rang,  Darwin,  Monograph  on  the  subclass  Cirripedia, 

I>epadida%  p.  163. 
Lesson's  fijrure  is  very  poor,  and  does  not  agree  with  the  description.     If  the  cirri 
are  correctly  figured,  a  species  different  from  A.  univaivis  is  indicated. 
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three-quarters  of  a  century  ago.  The  later  accounts  in  the  mono- 
graphs of  Dar\^n  and  Gruvel  are  compiled  from  Quoy  and  from 
Lesson,  who  described  a  similar  form,  perhaps  specifically  identicaL 
According  to  Quoy,  the  tunic  is  gelatinous  and  diaphanous;  the  cirri 
are  short,  quite  broad,  and  straight,  white  (though  colored  blue  on 
the  plate  in  the  Astrolahe  voyage),  and  composed  of  about  10  seg- 
ments. An  isolated  cirnis  figured  shows  rami  with  12  segments. 
The  total  length  is  nearly  2  inches.  Nothing  is  said  of  caudal  append- 
ages.^ 

This  account,  so  far  as  it  goes,  applies  so  well  to  the  Pacific  species 
described  below  that  I  can  not  doubt  that  the  two  forms  are  very 
closely  related  and  possibly  identical  specifically.  It  is,  moreover, 
evident  that  Gymnolepas  peUucndu  Aurivillius,  based  iHpon  a  specimen 
about  1  inch  long,  is  closely  related  to  A,  univalvis^  though  probably 
distinct  specifically.     The  genus  will  therefore  include  three  species: 

Ahpa^  n?}{valvis  (Quoy  and  Gaimard).     Extern  Atlantic. 

Alepas  peUucida  (Aurivillius).     North  Atlantic. 

Alepas  paclfica  Pilsbry.     Ekistern  Pacific. 

Alepas^  as  here  restricted,  differs  from  the  genus  Heteralepaa  by  its 
thin-walled  integument,  the  absence  of  segmented  caudal  appendages, 
and  by  the  short,  few-jointed,  and  weakly  chitinized  cirri.  These  are 
adaptive  characters,  correlated  with  pelagic  conditions. 

The  arrangement  of  spines  on  the  cirri  is  much  alike  in  Alepas  and 
ParaJepas.  In  A,  pacljica  there  is,  on  the  more  anterior  cirri,  a 
complete  circle  of  spines  around  the  distal  end  of  each  segment.  On 
the  last  two  or  three  cirri  the  circle  is  more  or  less  interrupted,  both 
on  the  outer  and  inner  faces  of  the  rami.  This  is  most  pronounced  in 
the  sixth  cirrus,  the  fifth  segment  of  which  is  illustrated  in  fig.  34  C^ 
page  100.  Except  that  the  first  cirrus  is  more  profusely  spinose  along 
the  anterior  side,  it  does  not  differ  in  armature  from  the  adjacent cirrL 
Aurivillius  has  figured  a  cirrus  of  his  GymnolejHis  peUucida  with  the 
same  armngement  of  spines  described  above  for  A.  pacijiea. 

« Darwin  infers  Xho  presence  of  "a  pair  of  long  arti(nilatied  caudal  appendages" 
from  I.«es8on'fl  statenieiit  that  his  Tritirn  (Alqms)  fascmilatvg  has  seven  pairs  of  cirri. 
In  uo  allied  fonn  are  the  caudal  appendages  so  large  as  to  be  mistaken  for  cirri,  and 
it  is  fai*  more  probable  that  Lesson  miscounted  the  cirri — a  mistake  very  easy  to 
make  where  they  lie  limp  and  tangled,  as  I  have  notice<l  in  A.  pac^ica.  The  infer- 
ence that  A,  vniralvis  {A,  parnsUa)  has  caudal  apf>endages  depends,  moreover,  upon 
the  identity  of  the  form  badly  descTil>ed  by  Lesson  with  tliat  of  Quoy  and  Gaimard — 
a  proi)08ition  which  can  not  Ix?  conpidere<l  as  demtmstrated.  In  GruveVs  mono- 
graph Darwin's  inference  as  to  presence  of  caudal  api)endages  is  adopted  as  a  matter 
of  fact. 


THE   BARNACLES    IN    THE   U.   S.    NATIONAL   MUSEUM. 


105 


ALEPAS  PACIFICA,  new  species. 

Type.—CBi.  No.  28797,  U.S.N.M. 

Type-locality. — Sea  north  of  San  Francisco,  California,  taken  from 
a  jell}^  fish,  March  26,  1894,  Stanford  University. 

The  capitulum  has  thin  walls,  collapsing  in  alcohol.  The  occludent 
margin  is  straightened,  slightly  protruding  along  the  orifice,  the  carinal 
margin  regularly  arched.  The  width  of  the  capitulum  is  about  two- 
thirds  its  length.  At  the  base  of  the  orifice  there  is  a  pair  of  imper- 
fectly calcified,  rather  indistinct  white  scuta.  So  far  as  can  be  made 
out,  each  consists  of  a  narrow  band  along  the  occludent  border,  with 
two  narrow  divergent  lateral  lobes.  The  orifice  is  ample,  occupying 
a  little  more  than  half  the  length  of  the  capitulum.  It  is  continued 
as  a  superficial  slit  in  the  outer  tunic  nearly  to  the  base.  The  integ- 
muent  is  smooth,  of  a  dull  grayish-buff  tint, 
and,  while  somewhat  thickened  along  the  dorsal 
border,  there  is  no  keel  or  angle  there.  No 
tubercles,  hairs,  or  tactile  organs  of  any  kind 
are  visible. 

The  peduncle  is  shorter  than  the  capitulum, 
oval  in  section,  but  collapsing  in  the  alcoholic 
specimens,  tapering  slightly  toward  the  base  of 
attachment.  Its  integument  is  nearly  smooth 
and  colored  like  the  capitulum. 

Length  of  capitulum  36,  greatest  width  25 
mm.  Length  of  the  peduncle  20,  width  in  the 
middle  11  mm. 

The  mandible  (Plate  V,  fig.  2)  has  six  teeth, 
counting  the  lower  point.     The  upper  tooth  is 
acuminate  and  curved;  the  rest  are  of  the  usual  fio.  se.— alepas  pacifica, 
.shape,  the  lower  ones  smallest.     There  is  some  natural  size. 

short  pubescence  upon  the  lower  teeth  and  on  the  margin  below  them. 

The  maxilla  (Plate  V,  fig.  1)  is  peculiar.  There  is  a  single  large 
spine  at  the  upper  angle  and  a  deep  excavation  of  the  edge  below  it. 
The  rest  of  the  edge  protrudes  and  is  irregularly  spinose,  the  spines 
being  very  short.  There  is  some  fine  and  short  pubescence  at  the 
lower  angle. 

.  The  cirri  are  all  short,  the  first  (Plate  V,  fig.  6)  with  shorter,  more 
lanceolate  rami  than  the  others.  All  have  whorls  of  delicate  bristles, 
longer  and  more  numerous  on  the  anterior  side  (Plate  V,  fig.  4,  third 
cirrus).  The  second  to  fifth  cirri  are  of  about  equal  length,  the  sixth 
longer.  The  rami  of  cirrus  i  are  composed  of  6  and  7  segments,  ii  and 
iii  of  8,  iv  and  v  of  10,  vi  of  10  and  12  segments. 
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The  penis  (Plate  V,  fi^.  G)  is  stout  and  short,  with  only  weak  annu- 
lation,  chiefly  in  the  median  portion,  and  it  is  clothed  with  rather  long 
delicate  hairs,  which  seem  to  be  irregularly  placed. 

The  imperfectly  calcified  scuta  are  shaped  much  like  those  of  Con- 
ch>derina  vlrfjatiua  var.  hunteri^  but  with  an  additional  diverging  lobe 
or  ray  l>elow.  Owing  to  the  absence  of  definite  outlines,  the  shape  of 
the  plate  is  not  clearly  to  be  seen. 

The  type  is  a  large  individual,  with  a  young  one  adhering  at  the  base 
of  the  capitulum.  Several  other  smaller  examples  were  taken  with  it 
A,  puclfica  is  a  much  larger  form  than  A,  pelludda  (Aurivillius)  of 
the  Atlantic.  The  integument  is  also  less  transparent.  The  arrange- 
ment of  the  teeth  of  the  mandible  is  diflterent,  those  of  A,  pa^^iifica 
being  more  equally  spaced,  without  a  wider  space  below  the  upper 
spine.  The  maxillie  also  are  unlike  in  the  Atlantic  and  Pacific  species, 
that  of  A.  paeljica  being  remarkable  for  the  very  short  spines  and 
the  very  irregular  edge. 

A,  pacijiva  must  be  compared  with  A.  nnhalv!^  (Quoy  and  Gaimard) 
of  the  eastern  Atlantic.  That  form  is  at  present  known  only  by  very 
inadequate  descriptions  and  figures,  and  its  exact  structure  remains  to 
be  investigated.  From  existing  data  it  seems  to  be  very  similar  to 
the  Pacific  form;  yet  the  specific  identity  of  forms  so  widely  separated 
geogmphically  could  not  prudently  be  afiirmed  without  a  comparison 
with  Atlantic  material.  The  essentially  pelagic  habit  of  the  genus  leads 
us  to  anticipate  wide  dispersion  of  the  species,  limited  onh^  by  the  dis- 
tribution of  the  large  medusa?  which  serve  as  their  hosts.     (Fig.  36.) 

Family  VERRUCID^K  Darwin. 

Sessile,  box-like,  asymmetrical  barnacles,  in  which  the  wall  is  com- 
posed of  the  rostinim,  carina,  a  scutum,  and  a  tergum,  immovably 
interlocked,  and  all  much  specialized  in  shape;  the  other  scutum  and 
tergum  are  movable,  forming  the  lid-like  top.  Caudal  appendages 
are  very  long,  composed  of  numerous  segments. 

This  very  distinct  family  consists  at  present  of  a  single  genus. 

Genus  VERRUCA  Schumacher. 

1S17.    Vcmu^a  Schumacher,  EsBai  d'lin  nouv.  syst.  Vera  Testae^  p.  91. 
1851.  Darwin,  Monograph  on  tlie  Cirripedia,  Balanidse,  p.  496. 

Doctor  lloek,  in  describing  the  deep-water  species  obtained  by  the 
Challenger^  has  commented  upon  the  similarit}'  of  the  several  forms, 
and  expressed  grave  doubts  as  to  their  specific  value.  Individuals  are 
much  rarer  than  in  Scalpelhun  or  Ptecilasma^  most  of  the  forms  being 
known  by  only  one,  or  at  best  by  very  few  examples,  so  that  we  have 
little  opportunity^  to  ascertiiin  the  ordinary  range  of  individual  varia- 
tion.    The  chanicters  of  sculpture  upon  which  the  species  are  largely 
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})ased,  change  somewhat  with  age,  and  without  a  series  of  specimens 
it  is  often  diflScult  to  tell  whether  a  form  in  hand  is  young  or  mature. 
The  general  contour  is  certainly  affected  b}'  the  shape  of  the  support- 
ing surface;  and  any  species  may  occur  with  the  movable  valves  on 
either  the  tight  or  left  side.  Gruvel  and  Aurivillius  have  described 
a  considerable  number  of  forms,  many  of  them  very  closely  related, 
from  the  eastern  Atlantic;  so  that  the  study  of  Verruca  is  now  b}'  no 
means  a  light  task. 

Among  the  species  taken  in  the  western  Atlantic  and  Antilles  by  the 
Alhatrosat  1  have  been  able  to  recognize  onl}^  one  previously  described 
form,  the  Yerruca  nexa  of  Darwin,  which  w^as  taken  at  one  station  off 
Habana.  The  forms  described  below  as  V,  euglypta  and  W  calotheca 
belong  to  a  group  of  closely  related  species  or  races,  widespread  in 
deep  water,  yet  they  present  minor  features  which  bar  their  identifica- 
tion with  any  forms  hitherto  described  and  figured.  Yemica  darwini 
stands  near  V,  nitida  Hoek,  from  the  Moluccas;  T'^  hoeki^  on  the 
other  hand,  is  quite  distinct  from  other  described  species. 

No  other  forms  of  this  famil}^  are  known  from  North  American 
waters. 

VERRUCA  NEXA  Darwin. 

Locality.— €9it  No.  9496,  U.S.N.M.,  Albatross  Station  2324,  north 
latitude  23-  10'  25",  west  longitude  82^  20'  24",  off  Habana,  Cuba,  in 
33  fathoms. 

In  some  of  the  specimens  there  are  strong  vertical  ribs  on  the  fixed 
scutum  and  tergum,  while  in  others  of  the  same  group  the  wall  on  that 
side  is  nearlv  smooth. 

VERRUCA  NEXA  ALBA,  new  subspecies. 
Plate  XI,  figs.  7,  8. 

Tyj)e,—Csit.  No.  9474,  U.S.N. M. 

Type-locality, — Alhatross  ^tsLtion  2317,  Straits  of  Florida,  north  lati- 
tude 24^  25'  45",  west  loogitude  81°  46'  45",  in  45  fathoms  on  a  sea- 
urchin  spine. 

This  form  resembles  V.  nexa  in  size  and  general  shape  of  the  plates, 
but  the  movable  scutum  is  convex  between  apex  and  basal  margin,  the 
former  being  depressed  and  somewhat  twisted;  the  two  articular  ridges 
are  weaker.  The  rest  of  the  plate  has  three  strong,  slightly  l>eaded 
radial  ribs.  The  movable  tergum  has  four  articular  ridges,  the  sec- 
ond one  very  small.  The  apices  of  the  fixed  scutum  and  tergum  are 
produced  in  short,  stout  beaks.  Both  carina  and  rostrum  have  several 
short,  curved  ribs  terminating  on  the  hinge-line  of  the  movable  plates, 
and  each  has  one  very  large  articular  rib,  ending  in  a  long  interlocking 
tooth.     The  shell  is  white.     Length  4,  breadth  2.7,  altitude  1.7  mm. 

Another  specimen  on  the  same  spine  has  four  strong,   subeqiial 
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nidial  ribs  on  the  movable  scutum,  exclusive  of  the  articular  ribs,  and 
the  second  articular  rib  of  the  movable  tergfum  is  nearly  as  large  as 
tlie  others.  In  other  characters,  especially  in  the  convex  scutum,  it 
agrees  with  the  type-specimen. 

In  a  number  of  examples  of  V,  ?iexa  Darwin  which  I  have  examined^ 
the  movable  scutum  is  flat,  and  the  articular  ribs  and  interlocking  teeth 
of  carina  and  rostrum  are  more  numerous  and  subequal.  Probably 
V.  }K  alba  might  better  be  considered  a  distinct  species;  yet  with  only 
two  examples  I  prefer  to  rank  it  as  a  subspecies.  The  produced  beaks 
of  the  fixed  scutum  and  tergum,  densely  marked  with  growth-lines, 
give  reason  for  believing  the  individuals  quite  adult.  The  shell  is 
whit^j,  like  most  other  Verrucas,  not  mddy  like  all  of  the  V.  nesoa  I 
have  seen. 

VERRUCA  EUGLYPTA,  new  species. 
Plate  X,  figs.  1,  2,  3. 

Type.—Q2ii.  No.  32906,  U.S.N.M. 

Type-locality. — Albatross  Station  2415,  off  South  Carolina,  latitude 
30^  44'  north,  longitude  79^  26'  west,  in  440  fathoms,  bottom  temper- 
ature 45.6^  F. 

The  shell  is  cream-white,  seated  transversely  upon  a  branch  of  Ocu- 
lina-like  coral,  much  narrower  than  the  barnacle,  the  base  of  which  is 
consequently  contracted,  the  end  walls  overhanging.  The  scuto-tergal 
wall  is  vertical,  the  rostro-carinal  wall  slopes  steeply.  The  niovablo 
scutum  and  tergum  lie  at  an  angle  of  about  45 -^  with  the  plane  of  the 
base.  All  of  the  plates  are  very  deeply  and  closely  sculptured  with 
riblets  in  the  direction  of  growth-lines,  wider  than  the  intervening 
furrows. 

The  movable  scutum  is  subtriangular,  curved,  with  the  surface 
divided  into  two  are^is.  The  larger  occludent  area  is  sculptured  with 
transverse  riblets,  th(»  smaller  area  with  four  arcuate  ailicular  ridges. 
The  iirst  ridge  is  smooth,  and  about  one-third  the  length  of  the  plate; 
the  other  ridges  are  cut  by  the  transverse  rrblets,  the  second  articular 
ridge  being  narrowest  and  not  reacliing  (juite  to  the  apex;  hence  a 
quite  young  individual  would  have  but  three  articular  ridges.  The 
furrows  ])et\veen  the  ridges  are  smooth. 

The  mova})le  tergum  is  much  larger  than  the  scutum,  quadrangular, 
the  occlud(»nt  margin  somewhat  shorter  than  the  basal  and  parallel  to 
it,  the  cnrinal  margin  slightly  arcuate,  the  articular  margin  coarsely 
zigzag.  The  surface  is  divided  into  two  nearly  equal  areas. by  the 
slightly  curved  diagonal  last  articular  ridge,  the  area  below  it  being 
depresvsed,  flat,  and  marked  with  transverse  riblets  only.  There  are 
four  articular  ridges,  the  third  narrowest,  the  fourth  widest  and  in 
strong  relief.  All  are  sculptured  with  the  transverse  riblets,  but  on 
the  first  ridge  they  are  very  low,  tine  and  delicate,  and  arch  down- 
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ward,  while  on  the  others  they  are  straight  and  wide.  They  are 
prominent,  oblique,  and  lamellar  in  the  first  articular  furrow,  less  con- 
spicuous in  the  others.  The  second  and  third  articular  ridges  unite 
near  the  apex,  so  that  in  a  quite  young  stage  there  are  but  three  artic- 
ular ridges,  of  about  equal  width. 

The  fixed  scutum  is  divided  into  two  nearly  equal  large  areas,  and 
a  third  very  narrow  area  next  the  tergum.  The  rostral  area  is  regu- 
larly sculptured  with  plain  transverse  riblets.  The  median  area  is  tri- 
angular, raised  above  the  others,  with  the  transverse  sculpture  irreg- 
ular, rude,  and  interrupted  by  a  number  of  irregular  radial  grooves 
or  indistinct  sulci.  Near  the  base  it  articulated  with  the  rostrum  by 
a  single  tooth.  The  tergal  area  is  a  very  narrow  obliquely  costulate 
segment  not  reaching  to  the  base  and  separated  from  the  median  area 
by  a  deep  furrow. 

The  fixed  tergum  stands  erect,  surrounding  two  sides  of  the  mov- 
able tergum,  as  viewed  from  above,  hence  its  scutal  and  carinal  walls 
stand  at  right  angles.  Its  surface  is  divided  into  three  areas.  The 
scutal  and  carinal  areas  are  triangular,  reaching  only  about  halfwaj' 
to  the  base,  and  are  regularly  sculptured  with  obliquely  transverse 
riblets.  The  median  area  stands  in  high  relief,  extends  to  the  base, 
and  has  wide,  rather  rude,  and  flat  transverse  sculpture,  the  grooves 
l>eing  linear  and  shallow.  There  is  a  poorly  developed  articular  ridge 
along  the  carinal  edge  of  the  plate. 

The  carina  is  bent  so  that  its  two  faces  stand  at  right  angles.  A 
broad  rostral  triangle  is  occupied  by  five  radial  ridges  forming  as 
man}^  teeth  articulating  with  the  rostrum.  These  ridges  are  crossed 
bj'  the  transverse  sculpture.  Three  of  them  extend  to  the  apex  of 
the  plate,  the  others  being  shorter  and  peripheral,  therefore  wanting 
in  the  young  stage.  There  is  also  a  prominent  radial  ridge  anda  furrow 
along  the  other  margin  of  the  plate,  articulating  with  the  fixed  tergum. 
The  intermediate  area,  comprising  a  moietj^  of  the  surface  of  the  plate, 
has  a  rude  sculpture  of  wide,  flat,  transverse  pleats  parted  by  shallow 
linear  grooves. 

The  rostrum  is  like  the  carina  in  general  shape.  On  its  carinal  face 
there  are  five  radial  ridges,  of  which  two  or  three  arise  at  the  apex, 
the  second  ridge  being  widest.  The  rest  of  the  plate  has  rude,  flat 
sculpture  like  that  of  the  carina.  Near  the  fixed  scutum  there  are 
several  radial  grooves  and  furrows.  The  apex  of  the  rostrum  projects 
more  than  that  of  the  carina. 

Greatest  cari no-rostral  length  11.2  mui. ;  greatest  breadth  (at  right 
angles  to  length)  9.4  mm.;  height  from  base  to  apex  of  the  fixed 
tergum  7.8  mm. 

This  fine  species  is  related  to  V.  radiata  Gruvel,^  described  from 

''Exped.  Sci.  du  Travailleiir  et  du  Talisman,  CirrhipMes,  p.  94,  pi.  ii,  figs. 
xix,  XX. 


110  BULLETIN   60,   UNITED   STATES   NATIONAL   MUSEUM, 

an  individual  only  3  mm.  long,  but  it  difft^rs  by  the  better  developed 
articular  ridges  of  the  movable  scutum,  which  in  V.  radiata  occupy  a 
comparatively  much  narrower  portion  of  the  surface;  by  the  less 
curved  ridges  of  the  movable  tergum,  the  weak  radial  grooves  of  the 
fixed  scutum,  etc.  V.  entjlypta  of  the  same  size  as  the  type  of  V. 
radiata  would  evidently  be  quite  unlike  that  species. 

The  rostrum,  carina,  fixed  scutum,  and  fixed  tergum,  when  the  plates 
are  detached,  are  seen  to  be  conspicuously  vaulted  or  decked  over  near 
the  beaks.  No  such  structure  is  seen  in  V.  calotheca^  in  which  the 
plates  are  simple  inside. 

VERRUCA  CALOTHECA,  new  species. 
Plate  XI,  figs.  1,  2,  3. 

Tyy;^.— Cat.  No.  32907,. U.S.N.M. 

Type'locaUty. — Albatross  Station  2415,  north  latitude  80^  44',  west 
longitude  79^  26',  440  fathoms,  on  ScalpeUum  superhum. 

The  shell  is  white,  depressed,  with  subcircular  base,  slightly  wider 
than  long;  end  walls  vertical;  carino-rostral  wall  sloping  outward,  the 
opposite  (scuto-tergal)  wall  overhanging.  The  movable  scutum  and 
tergum  lie  nearly  parallel  to  the  plane  of  the  base. 

The  movable  scutum  is  subtriangular,  its  surface  divided  into  two 
areas  of  nearly  equal  size.  The  outer  area  is  sculptured  with  wide 
transverse  ribs  parted  by  much  narrower  interstices.  The  tergal  area 
has  four  arcuate  articular  ridges,  the  middle  two  deeply  cut  into  trans- 
verse tubercles;  fourth  rib  narrower  and  less  deeply  sculptured;  first 
rib  delicately  striate  transversely. 

The  tergum  is  quadrangular,  the  upper  margin  shorter  than  the  basal, 
the  carinal  margin  arcuate.  The  surface  is  divided  into  two  subequal 
areas,  the  carinal  area  transversely  ribbed.  Scutal  area  sculptured 
with  four  articular  ribs,  the  first  tineh"  sculptured  with  thin  arcuate 
tiTinsverse  lamella*,  the  other  ribs  transversely  cut  into  tul>ercles,  which 
have  the  imbricating  appearance  of  roof  tiles.  The  second  rib  is  the 
smallest,  and  hardly  reaches  to  the  apex,  which  is  somewhat  recurved. 
The  furrow  between  the  first  and  second  ribs  is  wider  than  the  others. 

The  fixed  scutum  is  quadningular,  with  parallel  upper  and  })a<al 
margins.  The  apex  is  somewhat  recurved  and  produced.  A  diagonal 
rib  from  the  apex  divides  the  surface  into  equal  triangles.  The  upper 
or  occludent  triangular  area  is  sculptured  with  irregular,  rather  widely 
spaced,  vertical  grooves  and  two  shallow  radial  furrows.  The  lower 
area  has  a  rather  rude,  irregular,  and  weak  sculpture  of  grooves  par- 
allel to  the  bavse.     The  tergal  margin  is  straight  and  vertical. 

The  fixed  tergum  is  very  irregular  in  shape.  The  surface  is  radially 
divided  into  three  areas,  the  middle  one  triiuigular  and  raised,  without 
distinct  sculpture.  The  scutal  area  is  sunken,  rather  narrow,  and 
very  obliciuely,  finely  costulate.     The  carinal  area  is  wide,  obliquely 
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triangular,  and  sculptured  transversely  with  rather  widely  spaced 
grooves,  which  are  waved  downward  near  the  sides  of  the  area.  The 
base  of  this  area  is  formed  by  the  carina. 

The  carina  has  a  recurved,  overhanging  apex.  The  surface  is  divided 
into  two  areas,  that  below  the  beak  being  concave  and  weakly,  irregu- 
larly wrinkled  parallel  to  the  base.  The  rostral  area  is  sculptured  with 
four  slightly  curved  oblique  ribs,  the  upper  one  much  the  largest,  the 
lower  one  very  small.  Those  ribs  have  roof-tile-like  sculpture,  and 
their  ends  interlock  with  those  of  the  rostrum.  The  furrow  between 
the  first  and  second  ribs  is  much  wider  than  the  other  furrows. 

The  rostrum  is  shaped  much  like  a  mirror  image  of  the  carina,  but 
the  wall  below  the  beak  is  vertical,  not  concave,  and  there  is  a  ledge 
above,  with  two  beaded  radial  ribs  curving  toward  the  movable  scu- 
tum. Below  this  ledge  there  is  a  very  strong  rib  articulating  at  the 
end  with  the  carina,  and  below  it  two  minor  ribs,  all  transversely 
grooved,  the  grooves  narrow,  intervals  not  much  raised.  The  rest  of 
the  plate  has  irregular  wrinkles  parallel  to  the  base. 

Greatest  carino-rostral  length,  5.9  mm.;  width  at  right  angles  to 
length,  4  mm. ;  height  from  base  to  apex  of  the  fiited  tergum,  3  mm. 

This  species  differs  from  others  having  the  movable  plates  parallel 
to  the  base  by  the  sculpture  of  four  articular  ribs,  other  species  of 
similar  form  having  three  or  five  ribs.  V.  calotheca  was  taken  at  the 
same  station  as  V.  euglypta.  It  differs  from  that  species  conspicuously 
in  the  flat  top  and  the  shape  and  sculpture  of  the  plates  forming  the 
wall  and  in  the  simple,  open  interior.  In  V.  euglypta  the  plates  of 
the  wall  are  vaulted  toward  their  apices  inside. 

VERRUCA  DARWINI,  new  species.  ^ 

Plate  X,  fi^s.  4-7,  8. 

%;^^.— Cat.  No.  9015,  U.S.N.M. 

Type-locality, — AlhatrO'^H  Station  2042,  cast  from  Cape  May,  north 
latitude  39^  38',  west  longitude  68'  20'  45",  in  1,555  fathoms. 

The  shell  is  white,  much  elevated,  seated  lengthwise  on  the  slender 
spine  of  a  sea  urchin;  the  base  therefore  is  long  and  narrow,  partially 
clasping  the  spine,  and  the  side  walls  overhang.  The  movable  scutum 
and  tergum  slope  steeply  at  an  angle  of  about  45*^  with  the  base.  All 
of  the  plates  are  concentrically  sculptured  with  wide,  flat  pleats. 

The  nictvable  scutum  is  sculptured  with  wide  transverse  pleats,  cut 
by  an  arcuate  sulcus  running  from  apex  to  the  baso-tergal  angle, 
catting  oti'  an  arcuate  j'rticuiar  ridge.  The  small  area  between  this 
rib  and  the  tergal  margin  is  closely  sculptured  with  tine  riblets  parallel 
to  the  latter. 

The  quadrangular  movable  tergum  is  divided  into  two  areas  by  a 
well-raised,  arcuate  diagonal  I'ib  from  apex  to  baso-scutal  angle.     The 
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tergal  area  has  sculpture  of  wide,  flat,  tmnsverse  ribs  parted  by 
narrow  grooves.  The  scutal  area  has  pleats  at  right  angles  to  those 
of  the  other  area.  There  is  a  radial  depression  near  the  upper  margin, 
and  a  weak  elevation,  hardly  to  be  called  a  rib,  near  the  lower  diag- 
onal rib. 

The  fixed  scutum  is  irregularly  subtriangular,  with  the  apex  curved 
strongly  toward  tlie  terguni,  not  projecting;  its  surface  is  divided  into 
three  areas:  the  median  areii  widest,  flat,  with  sc^ulpture  of  very  wide, 
flat  pleats,  weakly,  irregularly  striate  pai'allel  to  the  pleats;  the  rostral 
area  is  narrow,  forming  part  of  the  rostral  wall,  sculptured  with  pleats 
deeper  than  those  of  the  median  area  and  at  right  angles  to  them;  the 
tergal  area  is  very  narrow,  not  reaching  to  the  base,  obliquely  pleated, 
and  separated  from  the  median  area  by  a  ledge,  being  depressed  below 
the  level  of  the  latter. 

The  fixed  tergum  has  two  faces  nearly  at  right  angles,  and  is  divided 
into  three  areas:  the  scutal  area  is  triangular,  does  not  reach  the  base, 
and  is  sculptured  with  vertical  pleats;  a  deep,  narrow  furrow  separates 
it  from  the  median  area.  The  median  area  has  sculpture  of  wide,  flat 
pleats,  which  are  angulate  or  V-shaped  except  near  the  apex,  where 
they  are  close  and  straight.  The  carina!  area  has  oblique  pleats, 
sinuatcd  where  they  pa^js  over  the  rounded  rib  at  the  occludent  margin. 

The  carina  is  quadmngular,  with  parallel  tergal  and  basal  margins, 
its  surface  divided  by  a  weak  diagonal  groove  into  two  triangular 
areas.  The  lower  area  has  weak  sculpture  of  widely  spaced  grooves 
parallel  to  the  bitsal  margin.  The  rostral  area  has  a  strong,  narrow 
rib  along  the  upper  margin,  followed  by  a  deep  furrow.  Below  this 
there  are  weak  indications  of  two  wide  radial  ribs,  indicated  more  by 
the  curvature  of  the  pleats  running  over  them  than  by  actual  elevation 
of  the  ribs  themselves.     The  umbo  projects  a  little. 

The  rostrum  is  quadrangular  with  slightly  projecting  umbo.  It  has 
two  curved,  radial  articular  ridges,  the  upper  one  strong,  the  lower 
low  and  wide.  Above  the  upper  rib  there  is  a  narrow  excavated  area 
forming  a  ledge  along  the  base  of  the  movable  scutum.  In  this  area 
there  are  a  few  weak  radiating  riblets. 

Greatest  carino-rostral  length,  11  mm.;  greatest  breadth,  6  mm.; 
height  from  base  to  apex  of  the  fixed  tergum,  8.7  mm. 

The  high,  compressed  shape,  wide,  pleat-like  sculpture,  and  steeply 
sloping  movable  valves,  with  only  one  or  two  articular  ridges,  are  char- 
acteristic features.  It  is  closely  related  to  T^  nitida  Hoek,  from  the 
Moluccas;  but  it  differs  by  being  twice  the  size  of  that  species,  with 
the  suture  uniting  rostrum  and  carina  coarsely  zigzag,  with  three 
major  projections  on  the  carina  and  two  on  the  rostrum.  In  V.  nitida 
there  is  a  single  strong  upper  tooth,  the  suture  below  it  being  straight. 

There  are  two  specimens,  the  type  and  another  taken  with  it.  The 
latter  (Plate  X,  fig.  8)  is  shorter  and  wider  than  the  type.    The  mov- 
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able  scutum  has  two  very  distinct  arcuate  ribs.  The  interlocking  ribs 
of  the  carina  and  rostrum,  below  the  strong  upper  ones,  are  more  dis- 
tinct. The  ledge-like  area  between  the  upper  articular  ridge  of  the 
rostrum  and  the  movable  scutum  is  much  wider,  with  strong  rib- 
sculpture,  and  two  narrow  curved  ribs.  Greatest  carino-rostral 
length,  8.5  mm. ;  breadth,  6.7  mm. ;  height,  6.7  mm.  These  specimens 
seem  to  show  that  there  may  be  considerable  individual  variation  in 
Verruca^  if,  indeed,  the  diflFerences  between  them  are  individual  and 
not  racial.  In  all  other  cases  where  I  have  been  able  to  compare  a 
number  of  examples  they  have  proved  to  be  very  constant. 

VERRUCA    HOEKI,  new  species. 
Plate  XI,  figs.  4,  5,  6. 

Type.— Cat.  No.  1493,  U.S.N.M. 

Type-locality. — Albatross  Station  2750,  north  latitude  18°  30',  west 
longitude  63^^  31',  Anegada  Passage,  in  496  fathoms,  bottom  temp. 
44.5^  F. 

The  shell  is  small,  gray-white;  laterally  much  compressed,  the  base 
narrowly  oval;  very  high,  conspicuously  leaning;  the  movable  plates 
lying  parallel  with  the  wall  l)elow  thoni;  sculpture  very  weak. 

The  movable  scutum  is  small,  triangular,  the  apex  but  little  curved. 
The  occludent  and  tergal  margins  curve  down,  the  plate  being  thus  a 
little  convex  at  the  sides,  flat  in  the  middle.  Except  for  a  few  faint, 
widely  spaced  transverse  grooves  there  is  no  sculpture. 

The  tergum  is  nearly  square,  the  upper  margin  a  trifle  shorter  than 
the  others.  It  is  divided  into  two  triangles  by  a  diagonal  rib  from 
apex  to  baso-seutal  angle.  The  scutal  triangle  has  faint  sculpture  of 
spaced  grooves  parallel  to  the  scutal  margin;  the  other  area  has  similar 
faint  vertical  grooves.  The  suture  between  scutum  and  tergum  is 
straight  and  simple. 

The  fixed  scutum  is  quadrangular,  margins  straight;  the  side  mar- 
gins vertical,  at  right  angles  to  the  base;  the  upper  margin  slopes 
steeply.  The  apex  is  acute  and  projects  a  trifle.  The  surface  is 
weakly  marked  with  growth  lines  and  faint  vertical  striaj. 

The  fixed  tergum  is  high  and  narrow,  five-sided.  The  basal  margin 
is  short,  the  side  margins  long,  diverging  upwai*d.  The  upper  mar- 
gins converge  to  the  pointed  apex. 

The  rostrum  rises  to  an  acute,  slightly  recurved  apex;  it  is  curved, 
forming  the  rounded  (»nd  of  the  wall.  Three  weak  ribs  radiate  from 
the  apex  to  the  curinal  margin. 

The  carina  is  lower  than  the  rostrum,  square,  the  apex  acute, 
slightly  projecting.  A  low  rib  along  the  upper  margin  terminates  in 
a  lobe  indenting  the*  suture  with  the  rostrum,  which  is  elsewhere  an 
even  line. 
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Length  of  the  base,  3.6  mm.;  length  from  apex  of  rostrum  to  that 
of  carina,  8.2  mm.;  greatest  width  of  base,  1.9  mm.;  oblique  height 
from  base  to  apex  of  the  fixed  tergum,  4  mm. 

The  four  specimens  tiiken  ai-e  alike  in  the  compressed  shape,  steeply 
leaning  posture^  and  other  chanicters  descriF>ed  above.  Three  lean 
toward  the  right,  as  viewed  from  the  opercular  side,  and  one  toward 
the  left.  All  lean  also  toward  the  side  of  the  fixed  scutum  and  tergum. 
The  narrow  base  and  compressed  shape  are  not  due  to  a  narrow  sup- 
|X)rt,  for  all  the  s|x*cimens  were  seated  upon  flat,  frond-like  polyzoan 
colonies,  wider  than  the  barnacles. 

This  species  represents  quite  a  distinct  form  of  the  genus,  V.  Miopia 
Hoek  being  nearer  than  any  other,  but  differing  in  many  respects.  It 
is  respectfulh^  dedicated  to  Dr.  P.  P.  C.  Hoek,  who  ably  worked  up 
the  ClmUemjtv  Cirripedia. 
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EXPLANATION  OF  PLATES. 

Plate  I. 

Figs.  1-6.  Scalpellum  stroemii  Sars.     Series  of  a  form  from  St.  Peter's  Bank,  showing 
changes  with  age.    Cat.  No.  21547,  U.S.N.M. 
6,  7.  Scalpellum  stroemii  Sars.     Typical  Norwegian  specimen  in  side  and  ven- 
tral views. 
8,  9, 10.  Scalpellum  stroemii  subsiroemii^  new  subspecies,  AlbatrosB  Station  No.  2693. 
11,  12.  Scalpellum  stroemii  latiroatrumy  new  subspecies.     Type,  Cat.  No.   10780, 

U.S.N.M.,  Albatross  Station  No.  2527. 
13,  14.  Scalpellum  stroemii  latirodrum,  new  subspecies.    Cat.  No.  10752,  U.S.N.M., 

Albatross,  1885. 
15,  16.  Scalpellum  stroemii  laiirostrumy  form  having  some  features  of  substroemii. 
Cat.  No.  9020,  U.S.N.M. 

Plate  II. 

Fig.  1.  Scalpellum  ffigarUeum  Gruvel.    Side  view  of  specimen  largely  denuded  of 
the  cuticle,  from  Albatross  Station  2658.     Natural  size. 
2,  3.  Scalpellum  regium  latidormm^  new  subspecies,  dorsal  and  lateral  views  of 
type.     Natural  size. 
4.  Scalpellum  reginuy  new  species.     Diagrammatic  section  of  carina. 
5,  6.  Scalpellum  regino,  new  species.     Detail  of  base  of  carina,  and  lateral  view 
of  type.     Natural  size. 

7.  Scalpellum  regium  latidorsum,  new  subspecies.     Section  of  carina,  diagram- 

matic. 

8.  Scalpellum  regium  Wyville  Thomson.     Section  of  carina,  diagrammatic. 
9,  10.  Scalpellum  regium,  variety  from  Station  3342  in  the  Pacific.     Dorsal  and 

lateral  views.     Natural  size. 

Plate  III. 

Fig.  1.  Scalpellum  giganteum  Gruvel.  Side  view  of  an  old  specimen  showing 
sutural  lines  between  the  imiJert'ectly  calcified  plates.     Natural  size. 

2.  Scalpellum  velutinum  Iloek.     Group  of  ten  individuals.     Cat.  No.  12480. 

Natural  size. 

3.  Scalpellum  velutinum  Hoek.     Group,  showing  adult  and  young  individuals 

in  carinal  aspect.     Natural  size.  '      > 

4,  5.  Scalpellum  regium  Wyville  Thomson.     Cat.  No.  8629,  U.S.N.M. 

Plate  IV. 

Figs.  1-5.  Scalpellum  stearmii  Pilsbry.     1,  first  cirrus;  2,  terminal  appendage;  3,  seg- 
ment from  middle  of  sixth  cirrus,  anterior  side  toward  the  left;  4,  mandi- 
ible;  5,  maxilla. 
6-8.  Scalpellum  regium  Wyville  Thomson.     6,  mandible;  7,  lower  point  of  same, 
much  enlarged;  8,  terminal  appendage. 

9.  Scalpellum  aurivUlUy  new  si)ecies.     An  intermediate  segment  of  the  sixth 

cirrus,  anterior  side  on  the  right. 
10-12.  ScalpfUum  regium^  variety  from  Albatross  Station,  3342.    10,  first  cirrus; 
11,  maxilla;  12,  mandible 

13.  Scxilpellum  aurivllhi.     Terminal  appendage. 

14.  Scalpellum  n'gluui,  var.  from  Station  3342.     Terminal  appendage. 

15-18.  Scalpellum  Imperfectum^  new  specie.^.  15,  intermediate  segment  from  sixth 
cirrus;  IG,  terminal  appendage;  17,  mandible;  18,  lower  tooth  and 
lower  iK)int  of  same,  more  enlarged. 
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Plate  V. 

Figs.  1,2.  Alejxis  pacijica,  nevi  8pci'\ii8.     Maxilla  and  mandible. 

3.  Scalpellnm  auriviini  incertiwty  new  subspecies.     Mandible. 

4-6.  Alepas  ptwificH,  new  species.     Third  and  first  cirri  and  penis. 

7, 8.  lleteraJepas  rif</uus,  new  species.     Maxilla  and  mandible. 

9.  ScalpeUum  aurivillii  IncertHm.     Maxilla. 

10.11.  Pfecilasma    kannpferi  Darwin.     Maxilla  and    mandible  of    a    Japanese 

example. 
12, 13.  IL'teraicj)ait  cijgnuH,    Tenninal  appendage  and  portion  of  the  sixth  cirrus, 
anterior  side  on  the  left  side  of  the  figure. 

14.  Megala^ma  annamldlel^  new  si)ecie8.    Intermediate  s^ment  from  sixth 

cirnis,  anterior  side  on  the  right  side  of  the  figure. 

15.  ScalpeUum  auriviUiij  new  sjKJcies.     Mandible. 

16.  Megalmmia  graale  <fraciUui<y  new  subspecies.     Maxilla. 

Platk  VJ. 

Figs.  1,  2.   P(enlasma  kivmpjtri  litunif  new  subapi^cies.     Lateral  and  ventral  views. 
3,  4,  5.  Pacilnsma  hvmpferi  Darwin.     Japan.     Interior  of   scutum,  interior  and 
lateral  views  of  carina.    . 
6,  7.  PfKcihi^ma  muquilatcrale,  new  species.     Lateral  and  ventral  views  of  the 
type.  ' 

8.  PijerMdsma  mvcquilnteraU'i  new  species.     Interior  of  sc^utum  of  a  specimen 
from  off  Key  West. 
9, 10.  Piecilasma  inacquilaterafe  Itreve^  new  8ub8|)ecies.     Ventral  and  lateral  views 

of  the  ty}>e. 

11. 12.  PtrcUasma  imefpiUaferfiiCj  new  species.     J^teral  an<l  ventral  views  of  a 

topotyjH;. 
13,  14.  P(ecil<i.vmi    ka^mpferi   ywfwranfjliu',    new    subspecies.     Lateral  and  ventral 
views  of  the  type. 

Plate  VII. 

Figs.  l-o.  MegcUasma  tnihcarinalum^  new  s|)ecies.     Lateral  and  dorsal  views  of  type; 
interior  of  scutum;  inside  and  lateral  views  of  the  carina. 
6-9.  }f('gafaittn(t  grarilegracilins,  new  subspetnes.     Lateral  view  of  type;  interior 
of  scutum;  inside  and  lateral  views  of  carina. 
10-14.  yfegalaHma  rectum,  new  sjwcii^s.     Lateral  and  dorsal  \dew8  of  type;  interior 

of  scutum;  inside  and  lateral  views  of  the  carina. 
15-19.  MegnUtsuui  antutudnJei,  new  species.     Lateral  and  dorsal  views  of  the  type; 
interior  of  scutum;  inside  and  lateral  views  of  the  carina. 

Plate  VIII. 

Fig.  1.  Lepas  (luserifcra  Linmcus.     Cherrystone,  Virginia.     Length  of  capitulum 
27  mm. 

2.  Lrpas  hillii  Ijcach.     Menimsha,  Marthas  Vineyard,  Massachusetts.     Dia- 

gram of  base  of  the  capitulum. 

3.  LejKis  a  tuner  if  era  Linnicus.     Longitude  90°  east,  on  the  equator.     Length 

of  capitulum  19  nuiL 

4.  Lepas  pectinata  Spengler,  spinose  variety.     Alhatrosft  Station  2379,  Gulf  of 

Mexico.     length  of  capitulum  9  mm. 
6,6.  Ia'ixis  pecUuata  Spengler,   inflated  variety,   carinal    and    lateral  views^ 
Bering  Island.     Length  oi  capitulum  16  mm. 

7.  I^pas  hum  I.<each.     Menimsha,  Marthas  Vineyard.     Length  of  capitulom 

35  nun. 

8.  Lepan  pectinata  Spengler.     Vineyard  Sound.     Length  of  capitulam  12  mm. 
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Platk  IX. 

Fig.  1.   CfmchodtTma  virg(i(u7n(^\yenf:\eT).     Wocxis  Hole,  Matieachusetta.     length 
alxmt  25  nun. 

2.  Concliodcrnm  auritum  ( Linnjc-u.s).    Ca|je  Ilatteraa,  on  an  iron  buoy.    Length 

about  83  mm. 

3.  fjepasiDiatiJrntJAnnn'Ufi.     Boca  Chica  Key,  Florida,  on  driftwood.    Length 

of  capituliini  lo  mm. 

4.  I^jKta  anntiu'rn.     diagram  of  he^"  of  the  cApituhim  showing  the  umbonal 

tooth  (0  of  the  right  Hoiitum.     Vineyard  Sound,  Massachusetts. 

5.  X/'/wfi?  a/j«///"«>v/,  typical  fonn.     Vineyard  vSound,  ManKachusetts.     Length 

of  capitulum  21  mm. 
0.  jA'pttft  fdsrintlariA  Elli.s  et  Solandcr.     AifMiiroHs  Station  2425,  off  eastern 
United  States.     Cai>itulum  20  mm.  long. 

Plath  X. 

Figs.  1-3.    Verruca  euijhjpta,  new  species.     Obliijue  view  from  side  of  movable  valves; 
view  from  side  of  lixini  st!Utum  and  tergum,  and  outline  of  rostral  end. 
Type. 
4-7.    Verruca  darwiui^  new  species.     Views  of  side  of  movable  valves,  top^  and 
from  side  of  fixed  valves,  and  rostral  end  of  the  type. 
8.    Verruca  darwiniy  top  view  of  a  toi)otype. 

Plate  XL 

PHgs.  1-3.    Verruca  calotheca,  new  species.     Top  and  carino-rostral  views  and  outline 
of  rostral  end  of  the  tyj>e. 
4-6.    Verruca  /<ot/:i,  new  species.     Cari no-rostral,  rostral,  and  tergo-scutal  views 

of  the  tyi)e,  XlO. 
7-^.    Verruca  nexa  a/6a,  new  subspecies.     Top  and  carino-rostral  views  of  the 
type. 
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VARIATIONS  AND  GENETIC  RELATIONSHIPS  OF  THE 

GARTER-SNAKES. 


By  Alexander  G.  Ruthven, 

Curator  of  the  University  Museuvi^  University  of  Michigan^  Ann  Arbor. 


INTRODUCTION. 


In  these  times,  when  there  is  so  great  activity  in  evolutionary 
research  along  all  lines  of  biological  work,  it  is  important  that  sys- 
tematic studies  be  directed  so  as  to  throw  light  on  the  problems 
involved  in  the  origin  of  species.  An  examination  of  the  actual 
sytematic  work  that  has  been  done,  however,  can  not  fail  to  reveal 
the  fact  that  only  a  comparatively  small  amount  of  it  has  been  done 
with  this  end  in  view.  This  is  especially  true  in  the  case  of  reptiles, 
and  more  particularly  in  the  order  Serpentes,  where  but  little  work 
has  been  contributed  to  this  phase  of  the  subject.  Without  doubt 
one  reason  for  this  is  to  be  found  in  the  fact  that  the  snakes  are  a 
most  perplexing  group  systematically,  owing  to  the  difficulty  in 
finding  characters  that  are  capable  of  defining  natural  groups.  For 
this  reason  but  a  comparatively  small  amount  of  work  has  been  done 
on  the  group.  As  Baird  said  in  1853  (1853,  p.  v.),  * 'Systematic 
workers  all  carefully  avoid  the  subject  of  Ophidians,  each  waiting 
for  the  others  to  make  the  first  step/'  and  although  in  the  fifty  years 
that  have  elapsed  since  this  statement  was  made  considerable  work 
has  been  done  upon  the  order,  and  a  multitude  of  forms  have  been 
described  as  the  result  of  the  careful  studies  of  Baird,  Stejneger,  Cope, 
Garman,  Brown,  Van  Denbiu'gh,  and  others,  only  a  very  few  con- 
clusions have  been  reached  as  to  the  origin  and  descent  of  the  forms. 

This  barrenness  of  general  results  can  not  be  entirely  attributed 
to  a  lack  of  facts,  but  must  be  inherent,  to  some  degree  at  least,  in 
the  methods  employed.  An  examination  of  the  systematic  work 
that  has  been  done  upon  the  snakes  shows,  as  might  be  expected, 
that  it  is  largel}^  analytical  in  its  nature,  being  for  the  most  part 
descriptive  of  the  existing  diversities.  That  this  kind  of  work  is  of 
value  can  not  be  questioned,  for,  as  has  been  well  said  by  Tutt  (1896, 
p.  6):  *'The  species  describer,  if  he  does  his  work  intelligently  and 
carefully,  is  giving  the  evolutionist  the  exact  material  on  which  alone 
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any  stable  conclusions  can  be  drawn  with  precision,  and,  if  his  work 
is  thus  valuable,  we  must  still  recognize,  nay,  welcome,  those  who 
give  their  best  powers  to  the  unraveling  of  the  species  in  their  multi- 
tudinous forms,  since  these  form  the  basis  of  all  advanced  evolution- 
ary study/ ^  While  the  value  of  the  analytical  method  must,  there- 
fore, be  admitted,  its  limitations  should  be  clearly  seen.  Needless 
to  say  it  is  not  a  knowledge  of  the  present  conditions  alone  that  is 
necessary,  which  is  all  that  the  application  of  this  method  can  yield, 
but  a  knowledge  of  the  processes  that  have  brought  them  about,  for 
systematic  work  can  only  become  a  true  science  when  it  seeks  to 
formulate  the  laws  involved  in  the  history  of  the  present  forms. 

The  history  of  a  particular  form  can  not  be  worked  out  by  determin- 
ing its  characters  alone,  but  its  aflinities  must  be  sought  for,  by 
determining  its  similarities  with  other  forms,  and  the  factors  which 
influence  it,  before  its  derivation  can  be  discovered.  Aft^r  analysis, 
therefore,  as  has  been  said,  comes  the  need  of  a  larger  synthesis. 
This  argument  is  often  verbally  granted  by  systematists,  w^ho,  how- 
ever, still  adhere  to  the  analytical  method  w4th  the  plea  that  a  suf- 
ficient body  of  facts  has  not  as  yet  been  accumulated  upon  which  to 
base  general  conclusions.  This  may  probably  be  said  of  snakes 
with  more  truth  than  for  many  other  groups,  but,  when  it  is  not^d 
that  the  work  that  has  been  done  offers  very  little  material  upon  which 
to  base  sxich  general  conclusions,  it  would  seem  that  a  few  generaliza- 
tions based  upon  such  limited  material  as  is  now  available  might  in 
many  cases  go  far*  toward  directing  the  course  of  future  analytical 
work  toward  better  results.  In  the  words  of  Meldola  (1896,  p.  7), 
**  However  large  the  number  of  facts,  and  however  cautious  or  con- 
servative the  worker  may  be,  it  is  an  established  doctrine,  taught 
by  the  whole  history^  of  science,  that  real  progress  begins  when  we  go 
to  seek  for  facts  armed  with  at  least  the  suggestion  of  a  principle  if 
not  with  a  complete  theory  based  on  facts  already  accumulated  by 
observation  or  experiment." 

Furthermore,  it  seems  to  be  evident  that  any  comprehensive 
attempt  to  do  synthetical  systematic  work  must  be  made  upon  a 
geographic  basis,  for  the  interrelations  between  the  organisms  and 
their  environments  are  such  that  the  history  of  the  present  forms  is 
involved  with  the  history  of  the  conditions  with  which  they  are  associ- 
ated, and  affinities  can  only  be  sought  i:.  the  light  of  geographic 
probability.  As  Adams  (1902a,  356)  puts  it,  ^'It  should  be  apparent 
that  in  the  past  history  of  a  region  the  conditions  and  liighways  must 
be  taken  into  consideration  if  we  wish  to  understand  the  origin  and 
migrations  of  the  diverse  elements  which  enter  into  the  fauna  and 
flora  of  any  given  region."  As  a  study  of  the  interrelations  between 
organisms   and    the   natural   environment,   geographic   distribution 
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attains  to  a  wider  significance  than  it  has  previously  enjoyed.  Hith- 
erto, as  the  result  of  the  application  of  analytical  methods  to  tax- 
onomy, it  has  been  largely  static  in  its  nature,  as  it  concerned  itself 
principally  with  the  determination  of  the  present  distribution  of  the 
forms  as  if  this  arrangement  were  fixed,  thus  affording  only  a  descrip- 
tion of  the  present  conditions.  In  connection  with  the  synthetic 
method,  however,  it  is  more  comprehensive  and  essentially  dynamic 
in  its  nature,  for  it  not  only  takes  note  of  the  present  distribution  of 
the  forms  but  at  the  same  time  recognizes  the  close  relations  that 
exist  between  this  arrangement  and  the  environment,  and  its  conse- 
quent unstability,  and  by  the  determination  of  the  laws  of  change 
furnishes  a  powerful  aid  to  the  interpretation  of  the  past  history  of  the 
present  forms,  without  a  knowledge  of  which  it  is  impossible  to  explain 
the  present  conditions. 

THE  TAXONOMY  OF  THE  GARTER-SNAKES. 
PRESENT  STATUS  OF  THE  GENUS. 

As  an  example  of  the  confusion  into  which  a  group  may  be  thrown 
by  systematists  who  see  in  ever}^  association  of  traits  a  species,  prob- 
ably no  better  could  be  found  than  that  of  the  common  garter-snakes  of 
North  and  Middle  America,  composing  the  genus  TJiamnophis  Fitzinger. 
This  genus  has  long  stood  in  the  minds  of  herpetologists  as  a  synonym 
for  chaos,  and  has  been  a  source  of  trouble  to  those  who  attempted 
to  compile  local  lists,  for  specimens  may  be  found  in  almost  any 
locality  which  can  not  be  referred  exactly  to  any  described  form,  or 
doubtfully  to  two  or  three.  The  result  has  been  that  in  the  attempt 
to  express  these  differences  the  method  of  analysis  has  been  carried 
to  the  extreme,  and  something  like  sixty-five  forms  have  been 
described. 

This  has  not  solved  the  problem,  however,  for,  owing  to  the  extent 
of  variation  and  the  fact  that  descriptions  have  been  based  on  differ- 
ent combinations  of  traits  without  an  adequate  knowledge  of  the 
variations,  it  has  boon  practically  impossible  to  define  accurately  any 
of  these  forms.  In  nearly  evor}^  species  the  characters  often  seemingly 
grade  olf  in  difforont  directions  independently  of  one  another,  and  it 
has  happonod  more  than  once  that  a  diagnosis  has  been  subsequently 
shifted  from  tho  fonn  repipesented  by  the  type-specimen  to  an  entirely 
different  one,  by  the  author  of  the  species  himself.  Anything  approach- 
ing a  natural  koy  was  not  to  be  thought  of,  and  a  worker  was  fortunate 
if  he  could  doviso  an  artificial  one  that  would  sufficiently  define  the 
forms  in  particular  regions  so  that  they  could  be  recognized.  It  is  an 
instance  whore  the  insufficiencies  of  the  methods  applied  have  been 
thrown  proniinontly  into  the  foreground  by  the  nature  of  the  material, 
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for  a  widely  ranging  and  variable  group  with  all  the  diversities  brought 
about  by  environmental  and  racial  influences  does  not  furnish  the  most 
favorable  material  for  the  application  of  purely  analytical  methods. 

An  examination  of  the  most  comprehensive  work  that  has  been 
done  on  the  garter-snakes  will  show  this.  In  his  ^'Crocodilians, 
Lizards,  and  Snakes  of  North  America''  (1900),  Cop)e  has  described 
the  diversities  in  an  exliaustive  way,  recognizing  in  all  forty-six 
forms.  Diversity  is  all  that  this  work  reveals,  however,  and  a  more 
minute  splitting  of  the  forms  would  only  increase  the  complexity. 
Here  one  is  shown  the  actual  living  varieties  as  they  exist  ia  North 
America  to-day;  the  present  conditions  with  all  of  their  anomalies 
and  apparent  contradictions,  with  no  key  to  possible  relationships.^ 
What  is  needed,  it  seems  to  me,  is  not  more  analysis  but  a  greater 
knowledge  of  the  affinities  of  the  forms,  so  that  the  continuity  of 
genetic  relationships  underlying  the  present  diversities  can  be  grasped. 

METHODS  EMPLOYED. 

Three  steps  are  necessar^^  to  determine  the  genetic  relationships 
and  simplify  Cope's  elaborate  arrangement  of  the  group:  (1)  The 
value  of  the  characters  must  be  determined ;  (2)  the  geographic  prob- 
abilities must  be  utilized;  (3)  similarities  and  intergradations  must 
be  sought. 

It  may  seem  superfluous  to  insist  upon  the  determination  of  the 
value  of  the  characters  used  in  systematic  work  on  this  group,  for 
*'good''  characters,  i.  e.,  those  which  are  constant  within  particular 
groups,  are  sought  after  by  most  systematists  in  forming  their  taxo- 
nomic  groups,  but  in  the  sense  in  which  it  is  here  used  this  rule 
means  more  than  this,  in  that  it  also  requires  the  discovery  of  the 
significance  of  the  variations. 

In  the  work  that  has  been  done,  as  has  been  said  previously,  when- 
ever a  more  or  less  stable  combination  of  traits  has  been  observed  it 
has  been  described  as  a  distinct  form,  and  this  with  utter  disregard 
as  to  how  the  distinctive  characters  may  have  been  derived.  For 
instance,  elegans  is  separated  from  radix  by  the  position  of  the  lateral 
stripe,  from  parietalis  by  the  smaller  number  of  dorsal  scale  rows; 
sirtalis  is  separated  from  radix  by  the  position  of  the  lateral  stripe  and 
by  a  difference  of  tw^o  rows  of  dorsal  scales,  from  buUeri  apparently 
only  by  the  wadth  of  the  lateral  stripe.  In  these  cases  it  has  been 
sufficient  to  ascertain  that  these  characters  are  little  variable  within 
the  form,  but  what  relations  can  be  worked  out  from  such  facts  until 

a  It  is  tnie  that  twenty-seven  of  the  described  forms  are  considered  subspecies,  and 
a  diagram  of  affinities  has  been  worked  out,  but  the  latter  is  mostly  hypothetical, 
while  most  of  the  subspecies  are  either  based  merely  upon  individual  variation  or 
are  erroneously  arranged. 
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it  is  ascertained  to  what  extent  these  characters  are  subject  to  modi- 
fications? Only  when  this  is  known  can  we  hope  to  accomplish 
much  in  our  attempt  to  discover  the  origin  of  the  present  forms.' 

This  is  very  well  illustrated  in  the  synthetic  taxonomic  work  that 
has  been  attempted.  Several  efforts  have  been  made  to  combine  the 
described  forms  into  natural  groups,  and  Stejneger,  Brown,  and  Van 
Denburgh  ^  have,  in  various  papers,  endeavored  to  establish  the 
proper  status  of  the  different  forms.  The  most  comprehensive  essay 
is  that  of  Brown  (1901)  in  his  '*  Review  of  the  Grenera  and  Species  of 
American  Snakes  North  of  Mexico,^'  which  appeared  in  1901,  and 
which  may  be  considered  as  a  reaction  from  the  extreme  position  taken 
by  Cope  (1892)  in  his  paper  '*A  Critical  Review  of  the  Characters  and 
Variations  of  the  Snakes  of  North  America.^'  In  this  work  Brown 
has  attempted  to  unite  the  different  forms  into  related  groups,  and, 
as  will  be  shown  later,  has  succeeded  very  well  in  some  instances. 
But  commendable  as  are  his  efforts,  the  methods  employed,  it  seems 
to  me,  are  unfortunate.  For  example,  sirialis,  leptocepJialus  {ordi- 
noides)f  buUeri,  parietaliSy  and  pickeringi  (concinnus)  are  united  in  one 
group  on  the  basis  of  similarity  in  the  scutellation  without  regard  as 
to  whether  or  not  the  characters  included  under  this  head  are  influ- 
enced by  definite  variatioUy  and  until  this  is  determined  there  may  be 
another  explanation  for  similarity  in  scutellation  than  community  of 
origin,  namely,  parallel  development 

That  there  is  convergence  among  the  garter-snakes  is  illustrated 
by  the  fact  that  so  high  an  authority  as  Boulenger  (1893,  41^  gave 
it  as  his  opinion  that  the  type  of  brachystoma  (Jmderi)  was  a  specimen 
of  leptocepJialus  {ordinoides)  ^  incorrectly  labeled  aa  to  locality.  As 
Cope  subsequently  showed,  there  is  no  doubt  as  to  the  correctness 
of  the  locality,  so  that  it  is  highly  improbable  that  the  two  forms  are 
directly  related,  and  yet  the  parallelism  is  so  close  that  if  unlabeled 
as  to  locality  it  is  often  very  difficult  to  distinguish  between  speci- 
mens of  the  two  forms.  (See  also  p.  188.)  It  is  essential,  therefore, 
to  determine  first  of  all  along  what  lines  the  present  combinations  of 
characters  may  have  developed,  in  order  that  there  may  be  no 
confusion  by  parallelism. 

Another  prime  objection  to  the  synthetic  work  that  has  been 
attempted  is  that  the  geographic  probabilities  have  been  so  largely  dis- 
regarded. A  knowledge  of  the  extent  of  the  variation  in  any  form 
affords  little  evidence  of  affinities  if  the  geographic  trends  are  ignored 

a  Gannan's  arrangement  (1883)  is  in  many  respects  the  most  comprehensive,  as  he 
considers  the  group  in  detail.  There  is,  however,  so  little  basis  given  for  the  grouping 
which  he  has  adopted,  and  so  many  manifest  errors,  that  his  synopsis  must  be  consid- 
ered rather  as  an  effort  to  reduce  the  number  of  species  than  as  a  rational  attempt  to 
establish  natural  affinities. 

33553— Bull.  61—08 2 


6  BULLETIN   61,   UNITED   STATES   NATIONAL   MUSEUM. 

as  they  always  have  been  in  this  genus.  And  again  while  the  law  that 
the  direct  relative  of  any  form  will  generally  be  found  in  a  neighboring 
environment  (see  p.  192)  may  not  be  universal  among  the  vertebrates 
the  evidence  at  the  present  time  shows  that  it  is  valid  in  a  great 
number  of  cases,  so  that  one  must  be  very  cautious  of  this  point  m 
grouping  the  forms  of  any  group. 

Cope  in  his  general  work  recognized  five  varieties  of  sirtalis  east  of 
the  Mississippi  River,  and  yet  the  range  of  these  forms  could  not  be 
defined  relative  to  each  other,  as  they  were  reported  from  various 
parts  of  the  same  region  and  in  association  with  numerous  other 
varieties  of  the  same  stock,  in  utter  defiance  of  the  above  law,  but  as 
most  of  these  forms  were  based  on  slight  variations  and  have  been 
mostly  dropped,  they  do  not  merit  detailed  discussion.  The  affinities 
that  have  been  claimed  for  recognizedly  distinct  forms,  however,  is 
open  to  the  same  criticism.  For  example,  if  ordinoides  and  concinnua 
are  both  derived  from  parietalisy  one  must  invoke  the  aid  of  some  form 
of  physiological  isolation  to  account  for  their  present  distinctness,  for 
they  occupy  the  same  region  and  environment,  and  concinnus  is  not 
considered  far  enough  separated  from  the  parent  stock  to  be  classed 
as  a  distinct  species.  Similarly  also  the  derivation  of  radix  from 
sirtalis  is  different  from  what  one  might  expect  from  their  geographic 
location ,  for  radix  lies  entirely  within  the  range  of  sirtalis  and  parietalis. 
Thus  geographic  probability  must  also  be  observed  in  tracing  genetic 
lines  if  we  would  avoid  the  grouping  of  fonns  of  diverse  origin,  which 
by  their  similarity  might  reasonably  be  adjudged  to  be  related. 

Having  determined  the  significance  of  the  variations,  and  by 
observing  the  geographic  probabilities,  considerable  advance  may  be 
made  toward  determining  genetic  relationships,  and  it  only  remains  to 
look  for  similarities  and  intergradations.  For  example,  we  may  thus 
have  determined  that  the  smaller  scutellation  of  ordinoides  may  have 
been  derived  by  dwarfing  from  some  other  form  with  a  larger  number 
of  scales,  and  that  it  is  possible,  geographically,  that  it  may  have  been 
derived  from  the  snakes  of  southern  California  or  from  those  in  the 
Great  Basin.  It  is  not  enough  to  say  that  the  present  combination  of 
traits  which  we  call  ordinoides  is  constant,  but  we  must  cast  about  for 
similarities  with  neighboring  forms  in  order  to  determine  its  origin  if 
we  are  to  avoid  the  multitudinous  varieties  of  systematists  whose 
vision  is  blurred  by  the  present  divergences.  The  species-describer 
searches  for  pure  types  which  are  found  only  away  from  the  geo- 
graphical meeting  places,  but  if  we  wish  to  discover  relationships  we 
must  not  avoid  the  boundary  lines,  but  seek  them.  If  we  search  for 
similarities  in  the  light  of  the  influence  of  modifying  factors  on  the 
characters,  and  with  an  eye  to  geographic  probabilities,  we  should  be 
able  to  see  back  of  the  present  diversities,  grasp  the  natural  affinities, 
and  come  in  touch  with  the  questions  of  origin  and  descent.     It  was 
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in  the  belief  that  the  application  of  these  methods  to  the  group  of 
garter-snakes  would  lead  to  such  results,  and  thus  greatly  simplify 
our  present  knowledge,  that  this  work  was  undertaken. 

MATERIAL  EXAMINED. 

The  conclusions  reached  in  this  paper  are  based  upon  a  detailed 
examination  of  about  tlu^ee  thousand  specimens  gathered  from  nearly 
every  part  of  the  known  range  of  the  genus,**  so  that  I  believe  my 
knowledge  of  the  variations  is  well  founded  so  far  as  it  goes.  It  must 
be  acknowledged,  however,  that  much  remains  to  be  done,  for,  owing 
to  the  fact  that  it  has  been  found  impossible  to  obtain  extensive  series 
from  many  localities,  that  entire  forms  are  at  present  known  from  but 
few  specimens,  while  in  the  case  of  some  well-known  forms  specimens 
are  unavailable  from  critical  localities,  it  is  impossible,  in  some 
instances,  to  do  more  at  present  than  point  out  the  probable  relations, 
leaving  them  to  be  substantiated  by  detailed  work  when  specimens 
shall  be  available. 

One  objection  to  the  material  that  has  been  used  is  that  it  has  been 
largely  alcoholic,  and  it  must  be  admitted  that,  as  some  of  it  has  been 
in  preservation  for  fifty  years,  it  has  not  always  been  all  that  could  be 
desired.  This  has  been  more  of  a  limitation  to  the  work,  however, 
than  a  source  of  error,  for  the  principal  characters  employed  in  the 
systematic  work  (scutellation,  position  of  stripes,  and  tail  length)  can 
not  become  greatly  modified  in  this  way,  and,  although  the  color  may 
become  very  much  faded,  the  color  pattern  may  in  most  cases  still 
be  made  out. 

A  far  more  important  objection  to  the  material  is  that  many  of  the 
specimens  have  but  general  locality  labels,  and  throughout  the  pres- 
ent work  it  has  been  continually  impressed  upon  the  writer  that  too 
much  attention  can  not  be  paid  by  collectors  to  the  securing  of  detailed 
locality  and  habitat  data.  Specimens  that  are  not  labeled  accurately, 
at  least  as  to  locality,  are  almost  valueless  in  this  work,  while  if 
habitat  data  were  only  available  in  each  case  much  light  would  be 
thrown  xipon  the  explanation  of  the  present  distribution. 

ACKNOWLEDGMENTS. 

In  the  prosecution  of  the  research  upon  which  this  paper  is  based 
I  have  become  indebted  to  a  number  of  persons  without  whose  aid 
little  could  have  been  accomplished. 

I  wish  first  of  all  to  acknowledge  my  indebtedness  to  Mr.  Charles  C. 
Adams,  under  whose  direction  the  work  has  been  carried  on,  for  his 

«The  specimens  examined  represent  every  described  form,  with  the  exception  of 
the  Eutaenia  praeocularis  Hooourt  { Le  Natur,  1892,  p.  278),  from  Belize,  British. 
Honduras.     I  am  no,t  certain  of  the  identity  of  this  form. 


8  BULLETIN   61,  UNITED   STATES   NATIONAL   MUSEUM. 

continued  interest  in  its  progress,  and  for  many  helpful  suggestions 
and  criticisms,  particulariy  upon  the  general  method  of  approach. 

I  am  also  greatly  indebted  to  Dr.  Leonhard  Stejneger  for  the  privi- 
lege of  studying  the  material  in  the  United  States  National  Museum; 
to  Mr.  A.  E.  Brown  for  the  opportunity  of  examining  the  specimens 
in  the  Academy  of  Natural  Sciences  of  Philadelphia,  and  to  Messrs. 
Whitmer  Stone  and  James  A.  G.  Rehn  for  assistance  in  doing  eo. 

I  am  particulariy  indebted  to  the  Field  Museum  of  Natural  His- 
tory in  Chicago,  through  Dr.  S.  E.  Meek,  for  the  loan  of  their  excel- 
lent series  of  specimens,  wliich  has  furnished  the  solution  for  several 
knotty  problems  that  otherwise  must  have  remained  obscure.  For 
the  loan  of  the  material  in  the  American  Museum  of  Natural  History 
I  am  indebted  to  the  Director,  Dr.  H.  C.  Bumpus. 

My  thanks  are  also  due  to  Dr.  Raymond  Pearl,  Agricultural  Experi- 
ment Station,  Orono,  Maine,  who  suggested  the  method  employed 
in  plotting  the  variations  in  scutellation  in  the  different  forms.  Most 
students  of  systematic  zoolog}'-  avoid  statistical  methods,  which  is 
unfortunate,  as  a  graphic  description  is  always  much  clearer  than  a 
written  one.  Simple  diagrams,  similar  to  the  ones  used  in  this  paper, 
are  easy  to  prepare,  and  summarize  in  the  clearest  and  most  concise 
manner  the  geographic  variations  in  a  form,  and  should  be  em- 
ployed whenever  possible.  It  may  be  well  to  say  here  that  in  these 
diagrams  X  denotes  the  arithmetical  mean,  the  heavy  lines  the  range 
of  variations,  O  the  mid-point  of  the  range  (the  average  of  the  two 
extreme  individuals) ,  and  the  numerals  in  the  diagram  the  number 
of  specimens ;  also  that  the  stars  on  the  maps  do  not  represent  the 
exact  locality  from  which  specimens  have  been  examined. 

I  am  also  under  obligations  to  many  persons  for  aid  in  securing 
living  specimens  from  localities  from  which  records  were  desirable. 

GENUS  THAMNOPHIS. 

DESCRIPTION. 

Scutellation, — The  genus  Thamnophis  of  Fitzinger  (1843,  26), 
established  upon  the  Coluber  saurita  of  IjinneFUs  (1766,385),  and 
later  defined  as  Eutaenia  by  Baird  and  Girard  (1853,  24),  belongs  to 
the  family  Natriddae,  and  differs  from  its  nearest  American  relative, 
Natrix,  by  the  absence  of  scale  pits  and  the  presence  of  an  undivided 
anal  plate. 

The  cephalic  plates  are  normal,  consisting  of  paired  intemasals, 
prefrontals,  occipitals,  and  parietals,  and  a  single  frontal.  A  loreal 
plate  is  present;  the  rostral  normal  in  form  and  the  nasals  divided, 
the  nostril  being  between  them.  There  is  usually  a  single  preocular 
on  either  side,  but  in  three  forms  (degans,  ordinoides,  and  hammondi) 
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there  are  frequently  two,  in  two  others  {angustirostris  and  mdanogds- 
ter)  mostly  two,  and  in  one  (angustirostris)  frequently  three. 

The  postoculars  are  most  often  three  in  number,  occasionally 
varj^ing  individually  to  two  or  four,  in  one  form  (mdanogaster)  being 
very  frequently  two.  The  temporal  plates  are  ordinarily  one  fol- 
lowed by  two  or  three,  but  in  one  form  (butleri)  there  is  frequently 
but  a  single  plate  in  the  second  row;  occasionally  the  first  temporal 
is  divided,  and  frequently  there  are  four  scales  in  the  second  row,  but 
these  are  individual  variations.  The  supralabials  are  6,  7,  8,  or  9  on 
either  side,  the  eye  resting  upon  the  third  and  fourth,  or  fourth  and 
fifth,  except  in  angustirostris  in  which  the  lower  postocular  is  pro- 
longed forward*  beneath  the  eye  to  separate  the  orbit  from  all  but 
one  supralabial. 

There  is  a  triangular  mental  plate  at  the  symphysis  of  the  lower 
jaw,  and  posterioriy  from  this  the  infralabial  plates,  8,  9,  10,  or  11 
(very  rarely  12)  in  number,  extend  to  the  posterior  angle  of  the 
mouth,  being  separated,  except  the  first  pair,  which  are  prolonged 
inwardly  to  meet  on  a  median  line,  by  two  pair  of  chin  shields.  The 
anterior  pair  of  chin  shields  is  usually  the  shorter,  but  in  two  forms 
(ordinoides  and  elegans)  they  are  quite  constantly  equal  or  longer 
than  the  posterior  pair. 

The  maxillary  teeth  are  apparently  as  in  the  other  forms  in  the 
family,  i.  c.,  rather  abruptly  longer  near  the  posterior  end  of  the 
maxillary  bone  than  anterioriy.  The  genus  Atomarchus  Cope  (Stypo- 
ceinuSy  Chilopoma)  was  based  on  forms  in  which  the  maxillary  teeth 
were  equal  throughout  (melanogaster  and  angustirostris),  but,  as 
later  stated  by  Cope,  the  excess  in  the  length  of  the  posterior  teeth 
is  so  small  in  many  specimens  of  other  species  that  it  is  impossible 
to  distinguish  them  from  apparently  isodont  specimens  of  these 
forms,  while  we  have,  moreover,  seen  specimens  of  vielanogaster  in 
which  the  posterior  teeth  were  nearly,  if  not  quite,  as  elongated  as  in 
any  form  in  the  genus. 

On  the  body  there  are  17  to  23  longitudinal  rows  of  dorsal  scales; 
these  being  normally  arranged  in  an  even  number  of  rows  on  either 
side  of  a  median  dorsal  scries.  The  scales  are  all  keeled  with  the 
exception,  of  those  of  the  first  row,  which  are  usually  smooth  or  but 
weakly  keeled;  in  one  instance  (melanogaster)  those  of  the  second 
row  also  tend  to  become  smooth,  the  keels  being  generally  weaker 
than  those  of  the  rows  above.  • 

The  abdominal  plates  cqnsist  of  a  single  series  of  large  transverse 
scutes  that  vary  in  number  both  individually  and  racially,  the  ex- 
tremes for  the  genus  being  about  132  to  180  from  chin  to  anus. 
The  anal  plate  is  almost  invariably  entire,  while  the  subcaudal 
plates,  which  like  the  abdominal  plates  are  alsp  variable  in  num- 
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ber,  consist  of  a  double  series  of  scutes  about  49  to  134  in  number 
from  the  vent  to  the  tip  of  the  tail. 

Color. — The  color  pattern  may  be  described  in  general  as  three 
light  stripes  upon  a  darker  ground,  and,  although  there  is  consider- 
able detail  and  variation  in  color,  this  description  will  be  found  to 
hold  in  a  general  way  for  the  genus. 

The  ground  color  on  the  scales  above  the  lateral  stripe  varies,  as 
a  rule,  from  dark  yellow^  at  one  extreme  through  the  oUves  to  black 
at  the  other,  and  usually,  when  light  enough  to  show  it,  exhibits 
longitudinal  rows  of  black  spots.  Where  best  developed  {radix) 
these  spots  are  arranged  in  three  longitudinal  series  on  either  side, 
one  below  the  lateral  stripe  and  two  above,  the  individual  spots  of 
each  series  alternating  vni\i  those  of  the  adjacent  rows.  The 
arrangement  is  not  always  so  regular,  however,  for  from  this  ideal 
condition,  so  to  speak,  variations  occur  in  various  directions.  In  the 
greater  number  of  instances  the  spots  of  the  first  row  are  broken  up 
and  do  not  form  a  definite  series,  while  in  many  cases  also  the  spots 
of  the  second  and  third  rows  are  interrupted  by  the  ground  color 
along  the  keels  of  the  scales.  Frequently  the  spots  of  all  three  rows 
tend  to  fuse  with  those  of  adjacent  rows  and  fonn  transverse  bars  or 
blotches,  and  in  one  fonn  (scahri^)  this  is  the  pattern  throughout 
the  length  of  the  body.  Occasionally  the  spots  retreat  from  the  scales, 
becoming  reduced  to  narrow  broken  lines  along  the  stripes,  and  in 
one  group  {Saurifiui)  this  is  the  characteristic  pattern.  In  other 
forms  the  scales  between  the  spots  are  occasionally  red.  In  all  of 
the  forms  exhibiting  one  of  these  styles  of  coloration  the  spots  may 
be  entirely  obscured  by  the  darkening  of  the  ground  color,  which 
in  some  forms  seems  to  be  the  typical  condition. 

When  the  skin  is  stretched  the  scales  are  drawn  apart,  and  it  is 
seen  that  the  lateral  spots  on  the  scales  represent  corresponding 
series  on  the  skin.  Those  beneath  the  first  row  are  difiB.cult  to  ob- 
serve, as  the  skin  is  here  apparently  less  distensible;  they  are  evi- 
dently, however,  like  their  representatives  on  the  first  row  of  scales 
in  that  they  are  more  subject  to  irregularities,  and  are  seldom  to 
be  made  out  as  a  definite  series.  Above  the  lateral  stripe  the  second 
and  third  rows  are  usually  distinct  on  the  skin,  whether  or  not  the 
spots  on  the  scales  are  broken  up  or  obscured  by  the  ground  color. 
They  also  show  a  tendency  to  fuse,  however,  and  this  fusion  may 
either  take  place  by  the  general  fusion  of  the  spots,  leaving  only 
scattered  light  patches  to  indicate  the  interspaces;  by  transverse 
fusion  into  bars;  by  the  fusion  of  the  upper  row,  which  may  involve 
also  part  or  all  of  the  second  row,  the  interspaces  being  limited  to 
the  vicinity  of  the  lateral  stripe;  or  more  rarely  the  two  series  fuse 
as  two  longitudinal  bands. 
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When  the  spots  on  the  skin  are  generally  fused,  those  on  the  scales 
are  either  wanting  or  represented  in  narrow  broken  bands  along  the 
stripes,  as  mentioned  above.  When,  however,  the  latter  show  a 
tendency  to  form  cross-bars,  the  spots  on  the  skin  exhibit  the  same 
arrangement.  Practically  always,  however,  the  first  spot  of  the  two 
rows  above  the  lateral  stripe  fuses  with  its  neighbor  to  form  a  large 
nuchal  blotch,  which  may  or  may  not  be  distinct  on  the  scales. 
These  blotches  may  cross  the  lateral  stripe  and  fuse  with  the  cor- 
responding spot  on  the  first  row  of  scales,  and  in  one  section  of  the 
genus  (the  Sirtalis  group)  are  frequently  followed  by  one  to  five 
similar  blotches  which  are  likewise  formed  by  the  fusion  of  the 
spots  of  the  second  and  third  rows.  The  color  of  the  skin  in  the 
interspaces  is  usually  white  or  very  light  bluish  or  greenish,  but  it 
may  also  be  yellowish  or  red,  and  the  color  of  the  interspaces  usually 
encroaches  to  a  varying  degree  upon  the  involved  scales. 

The  stripes  are  typically  three  in  number,  consisting  of  a  dorsal 
which  involves  the  median  and  usually  a  varying  amount  of  the  adja- 
cent rows,  and  a  lateral  on  either  side  situated  on  the  second  and  third, 
third,  third  and  fourth,  or  second,  third,  and  fourth  rows  from  the 
belly.  The  color  of  these  stripes  is  usually  brighter  than  the  ground 
color,  being  white,  various  shades  of  blue,  green,  or  yellow,  or  occa- 
sionally red.  The  laterals,  while  frequently  narrow,  usually  involve 
two  rows  of  scales.  In  one  form  {hutleri)  they  cover  part  of  three 
rows,  while  in  another  (mardanus)  they  are,  for  most  of  the  length, 
on  one  only.  In  only  two  forms  (angustirostris,  sumichrasti)  are  they 
characteristically  obsolete.  The  dorsal  stripe,  on  the  other  hand, 
varies  in  width  from  one  to  five  or  six  rows  and  is  more  often  lacking. 
Neither  the  dorsal  or  laterals  are  absent  individually  except  in 
melanistic  specimens,  being  very  constant  in  the  forms  which  possess 
them. 

The  head  is  usually  of  the  same  color  above  as  the  ground  color  of 
the  back,  but  it  is  often  more  olive  or  brownish,  and  is  occasionally 
marked  with  red  or  black.  There  are  nearly  always  two  proximate 
bright  spots  upon  the  parietal  plates,  although  these  are  occasionally 
absent  in  individuals  irrespective  of  race.  On  the  sides  of  the  head 
the  dark  color  of  the  upper  surface  meets  the  usually  much  lighter 
color  of  the  superior  labials,  into  which  it  grades  on  the  preoculars, 
postoculars,  and  tem])orals.  The  labials  are  as  a  rule  much  lighter 
than  above,  the  color  being  varying  shades  of  green,  yellow,  blue,  or 
occasionally  white.  They  are  nearly  always  more  or  less  margined 
with  darker,  and  there  is  a  tendency,  more  pronounced  in  some  forms 
than  in  others,  for  one  of  these  dark  margins  to  be  extended  upward 
along  the  anterior  margin  of  the  preoculars,  and  one  along  the  pos- 
terior margin  of  the  postoculars,  making  a  conspicuous  pattern  on 
the  sides  of  the  head. 
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The  ventral  surface  is  ordinarily  some  shade  of  slate,  often  slightly 
iridescent,  and  frequently  marked  with  red  or  black.  The  bases  of  the 
abdominal  scutes  nearly  always  possess  a  varying  amoimt  of  black 
which  is  concealed  by  the  overiying  edge  of  the  preceding  scute. 
Where  this  pigment  is  well  developed  it  forms  a  black  bar  along  the 
base  of  each  ventral  scute,  which  is  enlarged  at  either  end  into  a 
spot  that  protrudes  beyond  the  edge  of  the  superincumbent  scute, 
thus  giving  rise  to  the  appearance  of  a  row  of  spots  along  the  sides  of 
the  belly.  In  some  forms  this  bar  is  enlarged  in  the  middle,  and 
frequently  to  such  an  extent  that  it  projects  beyond  the  overlying 
scute  and  forms  a  median  ventral  band  that  varies  in  width  from  a 
narrow  line  to  a  broad  band  that  covers  most  of  the  belly  (eleganSf 
melanogaster) .  The  ground  color  of  the  belly  blends  with  the  color 
of  the  dorsal  surface  on  the  first  row  of  scales. 

RANGE. 

The  area  inhabited  by  the  genus  TJiamnophiSj  as  at  present  known, 
includes  all  of  North  and  Middle  America  north  of  the  southern 
boundary  of  Guatemala  and  south  of  the  fifty-second  parallel  of 
north  latitude,  although  it  is  possible  and  even  probable  that  both  of 
these  Umits  are  surpassed.  These  snakes  are  known  from  ahnost 
every  part  of  the  intervening  country  except  the  lower  part  of  the 
peninsula  of  Lower  California**  and  the  State  of  Sonora,  Mexico,  but 
the  absence  of  re<jords  from  both  of  these  localities  is  probably  due 
to  the  fact  that  the^e  regions  have  been  but  little  explored.  The 
distribution  of  the  different  forms  will  be  considered  in  detail  when 
these  are  taken  up. 

HABITS  AND  HABITAT  RELATIONS. 

As  in  the  case  of  most  rejStiles,  very  little  is  known  of  the  habitat 
relations  of  the  garter-snakes.  Where  detailed  notes  are  available 
they  will  be  given  in  the  discussion  of  the  different  forms.  In  general 
it  may  be  said  that  while  the  snakes  of  this  group  are  not  aquatic 
they  apparently  prefer  the  vicinity  of  water,  as  they  occur  in  such 
places  much  more  abundantly  than  elsewhere,  although  they  are 
found  not  uncommonly  on  higher  ground  and  in  dryer  situations. 
The  extent  to  wliich  they  prefer  damp  situations  also  varies  some- 
what with  the  form  and  the  region,  as  will  be  shown  later. 

Their  food  is  in  conformity  with  the  nature  of  their  habitat,  and 
varies  accordingly.  Thus,  individuals  in  the  vicinity  of  water  appar- 
ently subsist  laigely  on  frogs,  tadpoles,  and  fish,  while  on  the  dryer 
uplands  they  have  be^n  observed  to  eat  insects,  earthworms,  toads, 

a  A  single  spocimen  has  been  recorded  from  Cape  San  Lnras,  Lower  California,  but 
there  is  good  reason  to  believe  that  there  is  an  error  iu  this  record.     (See  p.  161.) 
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small  mammals,  and  fledgling  birds.  While  in  captivity  it  seems  to 
be  impossible  to  get  them  voluntarily  to  eat  dead  food,  but  in  the 
wild  state  specimens  of  three  species  (sirtaliSj  radix,  elegans)  have 
been  observed  to  take  frogs,  small  mammals,  and  birds  that  had  been 
dead  for  a  considerable  time. 

In  the  northern  part  of  their  range,  where  cold  winters  prevail, 
they  hibernate  like  other  reptiles,  usually  passing  the  months  of 
December,  Januarj^,  February,  and  part  of  March  in  a  dormant  con- 
dition. The  actual  time  of  hibernation  is  dependent  upon  the  char- 
acter of  the  weather,  for  a  few  warm  days  in  January  or  February 
is  sufficient  to  bring  them  out.  This  was  well  illustrated  in  the  winter 
of  1906,  which  was  an  exceptionally  mild  one,  and  garter-snakes 
were  recorded  in  southern  Michigan  (Washtenaw  County)  on  Jan- 
uary 22.  At  the  approach  of  warm  weather  in  the  spring  the  garter- 
snakes  are  among  the  first  snakes  to  appear,  and  may  soon  be  found 
in  numbers  in  the  vicinity  of  marshes,  ponds,  and  streams,  feeding 
voraciously  upon  frogs  that  are  so  abundant  in  such  places  at  this  time 
of  the  vear. 

But  little  is  known  regarding  the  time  of  coition,  but  at  least  one 
of  the  forms  (sirtali'S)  is  kno>\Ti  to  copulate  in  the  spring,  bringing 
forth  its  young  in  July,  August,  and  September,  and,  as  the  other 
forms  for  which  we  have  data  also  bear  their  broods  at  this  time,  the 
supposition  seems  justifiable  that  copulation  in  most  cases  takes 
place  in  the  spring,  notwithstanding  the  statement  of  Cques  (1878, 
278)  that  specimens  of  radix  have  been  observed  in  coitu  in  Septem- 
ber and  October.  In  some  instances,  at  least,  they  exhibit  a  grega- 
rious tendency  during  the  breeding  season.  In  1880,  E.  L.  Ellicott 
(1880,  206-207)  reported  having  seen  an  aggregation,  in  the  follow- 
ing words:  ''I  personally  had  the  pleasure  of  observing  it  twice,  both 
times  very  early  in  the  spring,  and  in  localities  which  could  be  called 
wilderness.  I  first  saw  such  a  bundle  of  snakes  in  the  neighborhood  of 
Ilchester,  Howard  County,  Maryland,  on  the  stony  bank  of  the  Pa- 
tapsco  River,  heaped  together  on  a  rock  and  between  big  stones.  It  was 
a  very  warm  and  sunny  location,  where  a  human  being  would  scarcely 
disturb  them.  I  reasoned  that  the  warmth  and  silence  of  that 
secluded  place  brought  them  together.  Some  hundreds  of  them 
could  be  counted,  and  all  of  them  I  found  in  a  very  lively  state  of 
humor,  hissing  at  me  with  threatening  glances,  with  combined  forces 
and  with  such  persistency  that  stones  thrown  upon  them  could  not 
stop  them  nor  alter  the  position  of  a  single  animal.  They  would 
make  the  proper  movements  and.  the  stone  would  roll  off;  all  the 
snakes  in  this  lump  were  common  snakes  {Eutaenia  sirtalis  L.).*' 
As  Hay  (1892  b,  528)  remarks,  *'It  is  altogether  probable  that  such 
assemblages  are  determined  partly  by  the  sexual  impulses,"  a  view 
that  is  confirmed  by  the  fact  that  in  the  spring  groups  do  apparently 
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tend  to  be  formed  under  the  incitement  of  the  sexual  stimulus.  In- 
deed Ellicott  goes  on  to  say,  **The  second  time  I  noticed  a  ball  of  black 
snakes  rolling  slowly  down  a  steep  and  stony  hillside  on  the  bank  of 
the  same  river,  but  about  2  miles  above  Union  Factory,  BaltiiQore 
County,  Maryland.  Some  of  the  snakes  w^ere  of  considerable  length 
and  thickness,  and,  as  I  noticed  clearly,  lcej)t  together  by  procreaiive 
imjmlses.^^     (The  italics  are  mine.) 

The  young  are  bom  alive,  the  usual  number  in  each  brood  varying 
with  the  age  of  the  snake,  in  the  different  forms  and  possibly  in  dif- 
ferent parts  of  the  range  of  the  same  form.  (See  p.  191.)  Dr.  J. 
Schneck  (1882,  1008)  records  a  brood  of  78  in  sirtalis,  and  I  have 
seen  as  few  as  four  in  huHeri.  I  have  had  opportunity  of  witnessing 
the  birth  of  hundreds  of  young  garter-snakes  of  several  different 
species,  and  as  the  method  was  exactly  the  same  in  each  case  observed, 
there  is  little  doubt  but  that  it  varies  little  throughout  the  genus. 
Just  before  parturition  the  female  stretches  out  more  or  less,  and  may 
or  may  not  crawl  slowly  about,  but  in  either  case  maintains  her  tail 
curved  slightly  upw^ard  at  the  base,  thus  expanding  the  anal  opening. 
Distinct  labor  periods  occur,  during  which  the  yoimg  emerge  singly, 
although  a  varying  number  may  be  extruded  in  a  single  labor.  In 
the  majority  of  instances  each  young  is  still  tightly  coiled  and  in- 
vested in  the  fetal  membrane  when  it  appears,  exacth^  as  it  has  laid 
in  the  oviduct,  although,  owing  to  the  occasional  bursting  of  the  sac 
during  parturition,  they  sometimes  appear  to  crawl  from  the  anus. 
After  birth  the  young  snake  lies  quietly  for  a  few  seconds  and  then 
struggles  lustily  to  thrust  its  head  through  the  sac.  If  it  is  not  suc- 
cessful it  smothers  (which  occasionally  occurs),  but  if  it  succeeds  in 
breaking  the  sac  it  yawns  once  or  twdce,  thrusts  out  it«  tongue,  and 
crawls  off,  becoming  at  once  very  lively.  As  soon  as  the  body  be- 
comes dry,  the  skin  is  shed,  exuviation  often  beginning  within  fifteen 
minutes  after  the  young  snake  has  been  ushered  into  the  world. 

The  young  snakes  are  apparently  independent  nearly  from  the  first, 
probably,  as  Hay  (1892  a,  389)  has  pointed  out,  owing  to  the  fact 
that  the  yolk  body  is  largely  consumed  before  birth.  I  have  never 
noticed  in  the  case  of  those  bom  in  captivity  (jmrietalis,  sirtalis,  hut- 
lerij  radix,  sackeni)  a  definite  tendency  in  the  young  to  remain  near 
the  mother  for  a  time  after  birth,  as  has  often  been  described.  They 
almost  immediately  crawl  away,  hiding  under  sticks,  stones,  leaves, 
or  other  objects.  Thus  the  occasional  observations  that  have  been 
recorded  of  a  mother  and  her  brood  in  the  wild  state  were  probably 
made  immediately  after  the  birth  of  the  latter. 

After  birth  the  young  snakes  are  for  some  time  very  secretive,  and 
show  usually  a  very  decided  tendency  to  conceal  themselves  under 
objects,  and  even  to  burrow  in  loose  dirt,  when  in  confinement.  This 
is  without  doubt  the  reason  why  specimens  of  about  this  age  are  so 


VARIATIONS    OF   GARTER-SNAKES.  15 

rarely  captured.  As  Abbott  (1890,  296-297)  says  of  these  and  some 
other  snakes,  '*It  is  not  a  httle  curious  that  considering  the  large 
numbers  of  eggs  that  are  found  in  the  earher  part  of  summer  so  few 
small  snakes  are  to  be  seen.  I  have  never  come  across  one  less  than 
4  inches  in  length,  except  in  the  cases  of  the  hog-nose  snakes,  men- 
tioned above,  and  of  those  which  I  have  ushered  into  day  by  uncere- 
moniously breaking  the  egg  before  the  occupants  were  quite  ready  to 
emerge.  Even  larger  snakes,  those  measuring  6  to  10  inches  in 
length,  are  by  no  means  common.**  Abbott  is  incUned  to  attribute 
this  rarity  of  young  snakes  to  enemies,  but  I  beheve  it  to  be  due,  in 
large  part  at  least,  in  the  garter-snakes,  to  the  retiring  habits  exhib- 
ited by  the  young  snakes  during  this  period  of  their  life.  In  the 
case  of  those  observed  in  captivity  this  secretiveness  lasted  until  the 
first  winter,  and  it  is  probably  not  until  the  following  spring,  at  least, 
that  they  begin  to  seek  their  food  in  the  open.  In  disposition  the 
garter-snakes  vary  from  the  retiring,  agile  ribbon  snakes  to  the  more 
stocky  aggressive  species,  such  as  sirialis  and  radix.  As  a  group, 
however,  the  adults  are  not  retiring,  a  feature  that  combined  with 
their  abundance  makes  them  the  most  common  and  widely  known 
group  of  snakes  in  America. 

VARIATION. 

I  have  asserted  that  the  first  step  in  the  search  for  relationships 
is  to  determine  the  variability  of  the  characters.  The  traits  that 
have  been  used  in  systematic  work  on  the  garter-snakes  are  the 
number  of  rows  of  dorsal  scales,  labial,ventral,  and  subcaudal  scutes, 
the  position  of  the  stripes,  comparative  length  of  the  chin  shields,  and 
proportionate  length  of  the  tail.  It  is  now  my  piu'pose  to  subject  each 
of  these  traits  to  an  examination  to  determine  whether  or  not  they 
are  variable,  and,  if  so,  the  nature  and  extent  of  the  modifications  or 
variations. 

In  investigating  the  variations  it  is  essential  that  a  distinction  be 
made  at  the  beginning  between  individual,  sexual,  and  geographic 
variation,  for  it  is  evident  that  until  such  a  distinction  is  made  we 
can  not  hope  to  determine  the  value  of  the  traits  in  pointing  out 
affinities.  In  systematic  mammalogy  and  ornithology  these  dis- 
tinctions are  made,  but  unfortunately  in  snakes  they  have  been 
largely  ignored.  For  example,  radix  is  generally  described  as  possess- 
ing usually  7,  but  occasionally  8,  supralabial  scutes.  Now  it  is  con- 
ceivable that  if  no  distinctions  are  made  that  the  males  might  be 
characterized  by  7  and  the  females  by  8,  or  the  opposite,  that  the 
variation  is  purely  an  individual  one,  or  that  there  is  an  increase  or 
decrease  in  the  number  in  certain  parts  of  the  range,  and  until  the 
actual  conditions  are  ascertained  there  is  little  hope  of  determining 
affinities,  for  if  in  this  particular  form  the  variation  is  individual  the 
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perpetual  danger  is  encountered  of  correlating  it  with  another  in 
which  the  labials  may  also  be  said  to  be  7,  occasionally  8,  but  in  which 
this  variation  is  geographic.  As  another  example  of  this  the  usual 
formula  given  of  the  ventral  scutes  of  different  forms  usually  includes 
the  extreme  variation  in  number  kno^^Ti  in  the  group.  It  may  be 
easily  seen  that  this  also  offers  no  clue  to  affinities,  for  any  geographic 
variation  in  the  average  that  may  exist  and  might  serve  to  connect 
different  forms  is  in  this  way  completely  obscured. 

The  nature  of  the  variations  may  be  determined  of  course  by 
taking  the  mean  of  the  variation  for  the  different  sexes  in  different 
localities  throughout  the  range,  it  being  necessary  to  distinguish 
between  the  sexes,  for  if  there  is  considerable  sexual  variation  the 
predominance  of  either  in  the  series  from  particular  localities  may 
obscure  any  geographic  differences  that  may  be  present.  This 
requires  a  large  series  of  specimens  from  each  locality,  however,  which 
we  regret  to  say  have  rarely  been  available  in  this  investigation. 
However,  notwithstanding  the  fact  that  sufficient  material  has  not 
been  available  in  some  instances  to  establish  the  actual  extent  of  theJ^ 
range  of  vairiation  of  the  sexes  in  the  different  localities,  we  believef 
that  the  data  obtained  is  in  nearly  every  case  sufficient  to  indicate- 
the  nature  and  trend  of  the  modifications  exhibited  by  the  different 
groups. 

Variation  in  scuteUation, — It  is  not  surprising  to  find  that  it  is 
largely  upon  the  basis  of  the  scuteUation  that  most  of  the  forms  of 
Thamnophis  have  been  defined,  for  the  number  of  scale  rows,  labial, 
ventral,  and  subcaudal  scutes  have  long  been  regarded  by  herpetolo- 
gists  as  available  specific  characters.  Indeed,  as  will  be  brought  out 
in  the  following  discussion,  these  traits  are,  within  limits,  sufficiently 
stable  to  admit  of  their  employment  as  diagnostic  characters  in  the 
different  forms  of  garter-snakes.  Inasmuch,  however,  as  similarity 
in  the  number  of  scales  has  been  held  to  indicate  genetic  relation- 
ships, it  is  necessary  to.  investigate  the  variations  which  they  exhibit. 

The  number  of  rows  of  dorsal  scales  has  undoubtedly  been- con- 
sidered the  most  important  systematic  character  in  the  determination 
of  the  different  forms  of  this  genus,  as  well  as  in  many  other  groups 
of  snakes.  When  an  individual  snake  is  examined  these  rows  are 
found  to  be  arranged  in  longitudinal,  series,  running  the  entire  length 
of  the  body,  from  the  head  to  the  tip  of  the  tail.  The  scales  of  the 
different  rows  are  alternately  arranged,  so  that  transverse  as  wdl  as 
longitudinal  series  are  formed. 

Variation  in  numher  of  dorsal  scale  rows, — The  number  of  longi- 
tudinal scale  rows  on  the  body,  i.  e.,  anterior  to  the  vent,  is  normally 
an  odd  number,  as  the  series  are  usually  paired  on  either  side  of  a 
median  dorsal  row.  If  a  spex^imen  of  some  species  (sirtaliSy  for  exam- 
ple) be  examined,  it  will  be  found  that  on  the  anterior  half  of  the 
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body  there  are  19  rows  of  scales.  If  these  rows  be  traced  backward 
somewhat  beyond  the  middle  of  the  body,  however,  it  will  be  noticed 
that  a  row  is  dropped  on  either  side  at  approximately  the  same  place, 
leaving  17.  The  decrease  posteriorly  in  the  number  of  scale  rows, 
thus  described  for  sirtalis,  occurs  in  all  of  the  garter-snakes,  and  the 
number  usually  given  in  diagnoses  as  typical  of  the  different  forms 
(23,  21,  19,  or  17)  is  in  every  case  the  maximum  number  of  rows, 
which,  as  we  have  just  indicated,  always  occurs  on  the  anterior  half 
of  the  body.  Furthermore,  an  examination  of  large  series  of  these 
snakes  has  established  beyond  question  that  the  decrease  in  the  number 
of  scale  rows  posteriorly  is  hrought  about  in  aU  of  the  forms  of  garter- 
snakes  by  the  loss  of  certain  definite  rows.  On  all  of  the  specimens 
examined  with  a  maximum  number  of  23  scale  rows  anteriorly 
{megalops) ,  which  is  the  largest  number  that  occurs  in  the  genus,  the 
fifth  is  first  discontinued  posteriorly,  leaving  21,  and  shortly  after- 
wards the  sixth  (now  the  fifth)  leaving  19,  and  finally  the  fourth, 
leaving  17.  In  the  specimens  with  21  rows  {eUgans,  radix,  and 
hammondi,  for  example)  it  is  the  fifth  row  that  is  dropped  first  to 
leave  19,  and  then  the  fourth  to  leave  17.  In  those  with  19  rows 
{sirtalis,  eques,  saurituSy  etc.)  the  fourth  is  dropped  posteriorly  to 
leave  17,  while  when  the  maximum  number  of  rows  tends  to  be  less 
than  19  (butleriy  ordinoides,  and  scalaris)  the  fourth  row  drops  out 
first  to  leave  17  and  then  the  fifth  (now  the  foiirth)  to  leave  15. 

It  will  be  seen  at  once  that  the  order  in  which  the  rows  are  lost  foste- 
riorly  in  the  different  forms  is  the  same  as  in  the  form  having  the  maxv- 
mum  number  of  rows  for  the  genus.  In  fig.  1  a  diagram  has  been  con- 
structed to  show  this  law  of  reduction  as  it  would  be  represented  on 
a  snake  having  a  maximum  number  of  23  rows  anteriorly  and  a 
minimum  of  15  posteriorly — the  extreme  range  of  variation  in  the 
genus.  An  examination  of  this  diagram  shows  that  although  the 
order  in  which  the  rows  are  lost  is,  when  counted  from  the  ventral 
series  each  time,  as  is  usually  done,  5,  5,  4,  4,  the  real  sequence  when 
expressed  in  terms  of  the  maximum  number  of  rows  for  the  genus  is 
5,  6,.  4,  7.  The  diagram  also  illustrates  the  maimer  in  which  the  rows 
are  lost,  for  in  the  great  majority  of  cases  the  scales  of  the  row  which 
is  dropped  become  smaller  and  finally  cease,  the  adjacent  rows  con- 
verging to  occupy  the  space.  At  the  point  where  the  row  is  discon- 
tinued there  is. often,  however,  a  rather  large  scale  bearing  two  keels, 
indicating  that  the  last  scale  of  the  lost  row  has  fused  with  its 
neighbor.  In  case  such  a  fusion  occurs  it  may  be  either  with  the 
row  above  or  below,  but  the  fact  that  the  scales  of  the  row  to  be 
dropped  usually  become  smaller  toward  the  termination  of  the 
series,  and  that  the  keel  of  this  row  is  usually  only  on  the  edge  of  the 
large  scale,  generally  denotes  clearly  which  row  is  really  lost. 
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The  decrease  in  the  number  of  scale  rows  posteriorly  is,  we  believe, 
correlated  with  the  taper  of 
the  body,  for  as  the  scales 
themselres  decrease  but  little 
in  size  toward  the  tail  the  toss 
of  the  rows  is  a  necessary  re- 
sult of  the  shortening  of  the 
metameres.  Furthermore, 
as  shown  above,  the  reduc- 
tion posteriorly  takes  place 
caudad  to  the  middle  of  the 
body,  i.  e,,  where  the  body 
tapers  to  the  tail.  This  phe- 
nomenon may  not  in  itself 
be  considered  important,  but, 
as  will  be  shown  directly,  it 
has  a  wider  significance  than 
as  an  explanation  of  the  man- 
ner in  which  the  scutellstion 
accommodates  itself  to  the 
postctrior  diminution  in  the 
size  of  the  body. 

In  certain  forms  the  maxi- 
mum number  of  scale  rows  is 
known  to  be  very  constant. 
For  example,  specimens  of 
sirtalis,  eques,  proximus,  aau- 
riius,  or  sackeni  are  but  very 
rarely  found  that  have  eith^ 
more  or  less  than  19  rows  an- 
teriorly, but,  notwithstand- 
ing the  fact  that  most  of  the 
other  forms  are  also  usually 
described  as  having  a  definite 
number  of  scale  rows,  there 
is  considerable  variation  in 
this  respect.  If  a  specimen 
of  megtdopa  with  a  maximum 
number  of  23  rows  be  exam- 
ined it  will  be  found  that  this 
number  only  occurs  on  the 
middle  of  the  body,  owing  to 
the  fact  that  the  fifth  row  is 
dropped  anteriorly  as  well  as 
!i-23-2]-19-17,  counting  the 


posteriorly,  thus  making  a  formula  of 
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/  maximum  number  of  rows  on  the  different  parts  of  the  body." 
Similarly  also  in  variable  forms  that  have  a  maximum  number 
of  21  rows,  the  fifth  is  often  dropped  anteriorly  as  well  as  pos- 
teriorly, giving  a  formula  of  19-21-19-17.  In  the  forms  having  a 
maximum  of  19  rows  the  formula  may  be  17-19-17-15,  with  the 
fourth  row  shortened  anteriorly  as  well  as  posteriorly,  while  in  those 
in  which  17  is  the  maximum  it  is  also  the  fourth  that  is  dropped 
anteriorly  when  there  are  but  15  anteriorly.  The  abridged  row 
when  shortened  anteriorly  varies  in  length,  and  may  extend  nearly 
to  the  head  or  be  abbreviated  so  as  to  include  but  a  few  scales  on 
the  middle  of  the  body.  This  suggests  at  once  that  among  the 
specimens  in  a  given  locality  tho^e  in  which  a  certain  row  is  dropped 
anteriorly  as  well  as  posteriorly  represent  an  intermediate  condition 
between  those  in  which  this  row  is  continued  to  the  head  and  those 
in  which  the  maximum  number  is  one  row  on  either  side  less  than 
the  maximum  for  the  locality,  the  decrease  being  brought  about  by 
the  loss  of  the  first  abridged  row  in  the  maximum  formula.  To 
illustrate,  individuals  of  radix  from  the  vicinity  of  St.  Louis,  Mis- 
souri, may  have  the  formula  21-19-17,  19-21-19-17,  or  19-17,  the 
length  of  the  fifth  row  varying  in  the  specimens  with  19-21-19-17 
rows  from  a  few  millimeters  to  include  the  entire  anterior  half  of  the 
body,  and  we  can  only  conclude  that  the  formula  21-19-17  is  a 
result  of  the  continuation  of  this  row  to  the  head,  while  in  specimens 
with  19-17  rows  it  is  entirely  lacking. 

It  is  thus  the  first  abridged  row  that  is  shortened  and  lost  in  the 
decrease  in  the  number  of  scale  rows,  and  as  this  row,  as  we  have 
previously  seen,  generally  ends  a  little  beyond  the  middle  of  the 
body,  it  is  evident  that  most  of  the  shortening  must  take  place  at 
the  anterior  end  of  the  row.  There  is,  however,  a  posterior  shortening 
of  the  second  abridged  row,  for  upon  the  disappearance  of  the  first 
short  row  the  second  abridged  series  becomes  the  first,  and  its  pos- 
terior end  must  move  up  toward  the  middle  of  the  body  to  retaim  the 
symmetry.  This  variation  in  the  maximum  number  of  scale  rows 
may  be  summarized  as  follows :  TJie  decrease  in  the  number  of  rows  of 
dorsal  scales  among  the  garter-snakes  of  a  given  locality  is  due  to  the 
anterior  shortening  and  subsequent  loss  of  the  first  row  of  scales  that  is 
dropped  posteriorly  in  each  snake  having  the  next  higher  scale  formula. 

I  have  been  unable  to  discover  any  sexual  variation  in  the 
number  of  scale  rows,  but  in  many  cases  an  examination  of  large 
series  reveal  distinct  geographic  diflfererices  in  this  regard.  Thus  in 
the  great  plains  region  radix  exhibits  the  scale  formulas  21-19-17 
or  19-21-19-17,  but  in  the  prairie  region  to  the  east  a  decidedly 
larger  proportion  of  specimens  have  19-21-19-17  rows,  while  near 
the  eastern  limits  of  its  range  the  formula  19-17  is  occasionally 

^  III  the  following  paper  the  rows  will  be  nvimbered  from  the  gastrosteges  each  time. 
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encountered.  More  than  this  on  the  eastern  boundary  the  species  • 
is  replaced  by  a  smaller  form  (Jbuderi)  which  is  not  known  to  have 
a  higher  formula  than  19-17.  I  will  not  take  the  space  here  to 
give  further  illustrations,  as  they  will  develop  in  the  consideration 
of  the  various  forms.  It  is  sufficient  to  say  that  the  geographical 
variation  in  the  number  of  scale  rows,  shown  to  occur  in  radix,  also 
occurs  in  many  other  forms  in  the  genus.  Since  the  geographic 
variation  in  the  number  of  scale  rows  is  brought  about  in  the  same 
manner  for  the  various  forms  as  in  the  individuals  of  a  given  locality, 
and  it  further  develops  that  these  forms  at  points  in  their  range 
where  the  number  of  scale  rows  is  at  a  minimum  or  maximum  often 
grade  into,  or  are  replaced  by,  other  evidently  nearly  related  forms 
with  a  smaller  or  larger  number  of  rows,  the  conclusion  seems  to 
follow  that  the  racial  differences  in  the  number  of  dorsal  scale  rows 
in  the  garter-snakes  are  the  resvlt  of  (he  loss  of  the  abridged  rows  in  the 
order  in  which  they  are  dropped  posteriorly  in  individuals  that  have  ihe 
maximum  number  of  rows  for  the  genus. 

At  first  sight  it  appears  rather  odd  that  the  first  abridged  row 
should  end  so  constantly  just  beygnd  the  middle  of  the  body,  and 
that  any  further  decrease  should  take  place  from  the  fore  backward, 
but  an  explanation  presents  itself.  As  has  been  previously  stated, 
the  reduction  in  the  number  of  rows  posteriorly  is  correlated  with 
the  taper  of  the  body.  If,  therefore,  we  consider  that  there  is  also 
a  slight  decrease  in  the  size  of  the  body  anteriorly  that  culminates 
in  the  constriction  of  the  neck,  the  tendency  for  the  rows  to  drop 
out  anteriorly  may  be  considered  analogous  to  their  abridgment 
posteriorly.  This  anterior  taper  is  slight  and  not  sufficient  in  many 
specimens  to  make  a  difference  in  the  number  of  rows  between  the 
neck  and  body,  in  wliich  case  the  first  abridged  row  extends  to  the 
head,  but  it  is  apparently  such  that  a  decrease  in  size  would  effect 
the  9cale  rows  here  before  on  the  middle  of  the  body.  There 
is  no  noticeable  difference  in  the  size  of  the  scales  between 
individuals  with  a  greater  or  fewer  number  of  scale  rows, 
but  it  is  very  noticeable  that  those  forms  which  possess  the  smallest 
formula  in  the  genus  are  distinctly 'the  smaller  in  size,  and  the  op- 
posite. It  seems  safe  to  conclude,  therefore,  that  the  loss  of  the. 
rows  is  correlated  with  a  general  decrease  in  the  size  of  the  body, 
and  that  in  the  decrease  the  number  of  rows  is  influenced  by  the 
necessity  of  maintaining  the  symmetry  of  the  body,  so  that  the 
decrease  is  noticeable  first  on  the  anterior  and  posterior  parts  of 
the  body,  owing  to  the  cxjmparatively  smaller  size  of  these  parts. 
Whether  or  not  such  dwarfing  takes  place  we  will  be  more  able  to 
judge  when  the  evidence  of  the  other  characters  and  the  forms 
themselves  have  been  examined. 
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However,  since,  as  I  shall  show  later,  the  males  are  smaller, 
more  elongate  and  less  stocky  in  form  than  the  females,  a  tendency 
toward  a  reduction  in  the  number  of  scale  rows  should,  it  seems  to 
me,  be  revealed  lirst  in  the  former  sex.  This  point  is  difficult  to  test, 
for  extensive  series  are  wanting  in  most  regions  where  such  a  reduc- 
tion is  inaugurated,  and  in  a  region  where  the  reduction  is  great 
enough  to  markedly  influence  the  females  the  difference  between  the 
sexes  would  be  obscured,  since  there  is  not  enough  difference  in 
relative  size  to  give  the  males  the  next  lower  formula.  A  series  of 
specimens  of  radix  from  Palo  Alto  and  Clay  counties,  Iowa,  however 
(where,  as  will  be  shown  later,  there  is  a  slight  tendency  toward  a 
reduction  in  the  number  of  scale  rows  from  21-19-17  to  19-21-19-17), 
seem  to  confirm  our  reasoning,  for  out  of  seventeen  males  thirteen 
have  the  formula  19-21-19-17,  as  against  21-19-17  in  the  others, 
while  out  of  thirty-five  females  but  six  have  this  formula,  the  re- 
mainder having  21-19-17.  This  matter  should  receive  further 
studv. 

The  law  of  variation  to  which  the  scale  rows  are  subject  may  be 
formulated  as  follows:  TJie  individual^  geographic,  and  mcial  varior 
tions  in  the  number  of  dorsal  scale  rmvs  in  the  garter-snakes  is  hrought 
about  by  the  shortening  and  loss  of  the  same  scale  rows  ow  are  ordinarily 
dropped  posteriorly  in  conformity  with  the  taper  of  the  body,  and  there 
is  evidence  that  this  decrease  is  due  to  a  dwarfing  of  the  body. 

It  should  be  pointed  out  that  the  adjustment  of  the  scale  rows  to  the 
taper  of  the  body  shown  in  these  snakes  is  very  similar  to  the  plate 
arrangement  observed  in  certain  Palseechinoids  by  Jackson  and  Jagger 
(189G).  If  our  diagram  (fig.  1)  be  compared  with  their  diagram  of  the 
ideal  arrangement  of  interambulacral  plates  in  Melonites  muUipcms 
(p.  164)  it  will  be  seen  that  the  rows  dropped  posteriorly  in  the  snakes 
are  almost  exactly  in  the  middle  (of  each  side),  as  the  rows  of  inter- 
ambulacral plates  which  are  discontinued  toward  the  ventral  end  in  the 
echinoids  are  in  the  middle  of  the  interambulacral  area,  so  that  the 
order  in  which  they  are  dropped  in  the  snakes  and  echini  is  exactly 
the  same.  In  the  echinoid  figured,  owing  to  the  pronounced  con- 
striction dorsally,  the  columns  of  plates  are  distorted,  but  continue 
to  be  represented — a  feature  that  is  not  shown  in  those  garter-snakes 
in  which  the  maximum  number  of  rows  continues  to  the  head,  possibly 
because  the  constriction  of  the  neck  is  too  slight  to  disturb  the  rows. 
That  a  dying  out  of  columns  also  occurs  in  echinoids,  however,  is 
stated  by  Jackson  and  Jagger,  and  it  is  very  interesting  to  note  that 
''when  columns  die  out  or  cease  to  be  continued  to  the  dorsal  area 
it  is  commonly  the  middle  or  last  added  column  which  drops  out 
first  in  the  cases  observed, ^^  which  is  exactly  analogous  to  the  dropping 
of  the  scale  rows  anteriorly  in  the  garter-snakes. 
33553— Bull,  61—08 3 
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Variation  in  number  of  labial  plates. — -The  number  of  labial  plates 
(fig.  2)  in  the  garter-snakes  varies  from  6  to  0  above  tbe  mouth  and  8 
to  11  (very  rarely  12)  below,  each  of  the  numerous  forms  tending  to 
have  a  certain  definite  number,  as  in  the  case  of  the  scale  rows.  For 
the  latter  reason  the  number  in  each  of  these  series  is  often  used  as  a 
diagnostic  character,  but,  owing  to  the  fact  that  individual  variations 
are  not  uncommon,  this  trait  has  been  accorded  only  secondary  impor- 
tance, wliile  of  the  two  the  number  of  supralabials  is  considered  of  more 
taxonomic  importance,  as  it  is  noticeably  less  variable.  There  seems 
to  have  been  litllo  attempt,  however,  to  determine  the  nature  of 
these  variations. 

In  almost  any  locality  a  series  of  specimens  "  will  reveal  difTerences 
in  the  number  of  these  plates.  Thus,  in  proximtis,  while  tlie  labial 
formula  ^  in  the  great  majority  of  specimens  from  the  same  region  is 
cgl.r        5Ecn»dnjw        8/10,  there  may  be  7 
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,  PrftiflSdi 

"Lnreal 


Supra-    ^       , 

labials    Infro- 

labials 

Fia.2.— Trbi 


upper  and  9  or  11 
lower  labiab.  In 
sauriius  the  formula 
is  mostly  7/10,  but 
specimens  with  8  su- 
perior and  9  or  11 
inferior  labials  occa- 
sionally  occur. 
Again,  ordinoides 
specimens  from  the 
same  locality  may 
have  6,  7,  or  8  supe- 
rior and  8,  9,  or  10 
inferior  labials.  The 
variability  shown  by 
these  forms  is  typical  of  all  of  the  forms  in  the  genus,  and  it  will  be 
seen  at  once  that  the  amount  of  individual  variation  is  very  slight. 
In  the  case  of  the  lower  labials  the  difference  indicated  hi  the  speci- 
mens from  the  same  locality  may  consist  of  both  a  loss  and  an  addi- 
tion of  a  scute  to  the  normal  number  for  the  locality,  but  it  rarely 
exceeds  this  amount.  In  the  case  of  the  supralabials,  however,  the 
difference  shown  by  specimens  from  the  same  locality  usually  consists 
of  either  an  increase  or  decrease  of  one  scute,  it  being  rarely  that  the 
variation  occurs  both  above  aod  below  the  normal  number  for  the 
region. 

This  apparent  definiteness  in  the  variation  in  the  number  of  upper 
labials  at  once  suggests  the  presence  of  some  controlling  factor.     It 

oTbe  following  discussion  may  be  followed  on  the  diagram  that  fonns  lig.  3. 
b  ThQ  lahial  formula  in  the  numlier  of  scuteH  in  each  wrien.  and  is  expreesed  as  a 
fmrliou;  for  example,  8/]0  meaneS  Bupralabiala  and  10  inlralabials. 


VABIATI0N8   OF  GABTEB-SNAKES. 


28 


«Sl6  7l8lal 


njm 


\\mnmEr^^.m 


9-10 


9-11 


8-10 


8-9 


7-11 


7-10 


7-9 


7-9 


6-9 


6-S 


1J2]3|S  6I7I8I9 


L^Firc^aaizcm 


imnmrzum 


can  not  be  sex,  for  in  no  instance  where  large  series  have  been  exam- 
ined has  it  been  possible  to  detect  any  correlation  between  the 
number  of  labials  and  the  sex  of  the  specimens.  On  the  other  hand, 
wlien  the  racial  differences  are  examined  the  apparent  definite- 
ness  in  the  individual  variation  of  the  upper  labials  is  seen  to  be 
extended  also  to  the  lower.  Thus,  in 
proodmus,  which  as  a  form  has  8,  occa-  FormuU 
sionally  7,  supralabials,  and  10,  but  g.|| 
also  9  or  11,  infralabials,  the  presence 
of  9  lower  labials  occurs  much  less  fre- 
quently than  11  throughout  most  of 
the  range,  while  in  sauritus,  on  the 
other  hand,  in  which  the  upper  labials 
are  7,  occasionally  8,  and  the  lower  10, 
occasionally  9  or  11,  specimens  with  9 
infralabials  are  much  more  abundant 
than  those  with  11.  Sauritua  thus 
exhibits  a  tendency  toward  a  smaller 
number  of  lower  as  well  as  upper  labial 
scutes  than  proximua.  Furthermore, 
where  the  ranges  of  these  forms  meet 
and  the  forms  intergrade  (in  Illinois, 
for  example),  the  specimens  appear  to 
be  about  equally  divided  in  the  posses- 
sion of  7  or  8  supralabials,  while  the 
infralabials  are  normally  10,  with  the 
occasional  variations  9  and  11  about 
equally  disposed.  This  at  once  sug- 
gests that  these  variations  are  geo- 
graphic. 

It  is  difficult  to  demonstrate  a  geo- 
graphic variation  in  the  number  of 
labial  scutes  within  the  different  forms, 
for  the  amount  of  the  individual  dif- 
ferences is  usually  equal  to  any  geo- 
graphic variations  that  exist  in  the 
same  form.  This  necessitates  the  ex- 
amination of  large  series  of  specimens 
to  obtain  as  near  as  possible  the  mean 
nuni])er  for  each  locality,  for  in  small 
series  of  specimens  slight  fluctuations  in  the  locality  averages,  due  to 
the  accidental  preponderance  of  specimens  with  the  same  number,  are 
sufhcient  to  obscure  any  geographic  trend  in  the  variations.  In  cer- 
tain intergrading  forms,  however,  it  is  possible  to  show  that  geographic 
differences  do  occur  within  the  form.    There  is  good  reason  to  beUevei 
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for  example,  that  the  forms  known  as  elegans  and  ordinoides  intergrade 
in  eastern  Washington  and  Oregon,  elegans  extending  to  the  east  of 
this  region  and  ordinoides  westward  to  the  coast.  In  elegans  the  labi- 
als are  normally  8/10,  but  in  ordinoides  they  are  generally  less,  so  that 
there  is  evidently  a  decrease  in  the  number  of  these  plates  in  the  region 
where  these  forms  intergrade.  This  is  shown  when  specimens  from 
the  eastern  part  of  the  range  of  ordinoides  are  examined.  Thus,  on 
the  eastern  shore  of  Puget  Sound  the  upper  labials  in  this  form 
are  7  or  8  (rarely  6),  the  infralabials  8,  9,  or  10,  the  average  for  the 
upper  labials  in  a  large  series  being  7.2,  for  the  infralabials  9. 
Toward  the  west  coast,  however,  the  number  decreases  very  notice- 
ably, the  occurrence  of  8  upper  and  10  lower  labials  becomes  rarer, 
the  formula  tending  to  become  7/8.  This  not  only  indicates  a  differ- 
ence between  two  forms  in  the  number  of  plates,  but  also  a  geographic 
variation  in  this  trait  within  the  form  ordinoides.  As  will  be  shown 
later,  this  occurs  in  several  other  forms,  and  there  seems  to  be  good 
reason,  therefore,  for  concluding  that  whUever  the  factors  may  he  thai 
influence  the  number  of  labial  plates,  the  variations  are  geographic  and 
have  been  the  borsisfor  the  racial  differences  that  now  exist.  This  will 
come  out  much  more  clearly  in  the  consideration  of  the  various 
forms. 

In  attempting  to  discover  the  factors  involved  in  the  variations 
in  the  number  of  labials  it  is  necessary  to  inquire  more  closely  into 
the  nature  of  the  latter.  In  the  first  place  it  must  be  noted  that  the 
number  of  upper  and  lower  labials  are  correlated.  For  example,  in 
a  series  of  specimens  of  ordinoides  from  Puget  Sound,  Washington, 
all  but  two  out  of  fifteen  individuals  with  7  supralabials  have  9 
inferior  labials  or  less,  while  out  of  the  eight  with  8  upper  labials 
six  have  10  inferior  on  both  sides  and  one  10  on  one  side  and  9  on 
the  other.  In  most  cases,  however,  the  range  of  individual  variation 
is  too  small  to  show  this  correlation,  and  it  can  only  be  noted  in  a 
general  way.  Thus,  a  review  of  the  different  forms  shows  that  in 
those  with  8  superior  labials  the  inferior  labials  are  normally  9,  10, 
or  11;  in  those  forms,  in  which  the  number  of  supralabials  is  7,  the 
infralabials  are  8,  9,  or  10,  while  in  those  with  6  in  the  upper  series 
there  are  usually  8  or  9  in  the  lower.  Thus,  although  not  exact,  a 
correlation  between  the.  number  of  superior  and  inferior  plates  very 
evidently  exists,  and  it  can  be  said  that  generally  there  are  normally  two 
or  three  more  scuies  in  the  lower  series  of  labials  than  in  the  upper,  hut 
rarely  Uss  or  more  than  this  number. 

This  correlation  might  well  be  expected  from  the  fact  that  these 
two  series  of  scutes  border  the  mouth  exactly  above  and  below  on 
either  side,  and  as  they  thus  have  the  same  relative  length  in  each 
snake,  any  difference  in  the  length  of  one  series  must  evidently  be 
correlated  with  an  increase  or  decrease  in  the  length  of  the  other,  and 
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also  in  the  size  of  the  mouth.  While  this  is  true  it  does  not  follow, 
however,  that  a  difference  in  the  size  of  the  mouth  is  of  necessity 
associated  with  a  difference  in  the  number  of  labials,  for  it  is  con- 
ceivable that  the  same  result  might  be  attained  by  an  increase 
or  decrease  in  the  size  of  the  individual 'scutes,  without  disturbing 
the  number,  or  the  number  of  plates  in  each  series  might  be 
increased  or  decreased  by  division  or  fusion  without  modifying 
the  size  of  the  mouth.  It  is  necessary,  therefore,  to  determine  the 
method  by  which  variation  in  the  number  of  labial  plates  is  brought 
about  before  the  significance  of  the  differences  can  be  discovered. 

I  may  be  taken  to  task  for  asserting  that  variations  in  the  number 
of  labials  are  caused  by  a  decrease  in  the  size  and  ultimate  disappear- 
ance of  certain  plates,  for  instances  of  the  division  and  fusion  of 
individual  scutes  will  have  been  recognized  by  anyone  who  has  han- 
dled a  considerable  number  of  these  snakes.  If,  however,  the  fre- 
quent abnormalities,  to  which  all  large  scales  in  snakes  are  subject, 
be  ignored,  we  believe  that  it  can  easily  be  demonstrated  that  the 
normal  method  of  variation 
in  the  labials  is  associated 
with  the  decrease  in  size  and 
ultimate  disappearance  of 
certain  plates. 

As  was  stated  in  the  gen-    ^'<*-  4— thamnophw  meoalopb  (iods  field  icusidm) 

.  .  ^  ,      ^   ,      SnOWINO  THB  NORMAL  ABBANOBMINT  Or  TBB  LABIAL 

eral  descnption  of  the  scutel-      scutes  when  the  formula  n  s/io. 
lation  in  the  genus,  the  eye 

rests  directly  upon  the  supralabials,  the  orbit  being  above  the  suture  * 
of  two  adjacent  scutes,  fig.  2.  These  labials  are  said  to  "enter  the 
orbit,"  and  the  particular  scutes  thus  situated  are  often*  mentioned 
in  diagnoses.  Thus,  in  proximus  the  fourth  and  fifth  labials  enter 
the  orbit,  in  airtalis  the  third  and  fourth,  etc.  If,  however,  the  rela- 
tive position  of  the  eye  to  the  supralabials  be  investigated  in  the  differ- 
ent forms,  in  connection  with  the  number  of  scutes  in  this  series,  it 
very  soon  develops  that  the  general  statement  can  be  made  that  in  aU 
of  tJie  forms  of  garter-snakes  with  mx>re  than  7  supralahials  the  orbit  is 
bounded  below  by  the  fourth  and  fifth  scutes  of  this  series;  in  those 
with  7  or  less  it  is  the  third  and  fourth  that  enter  the  orbit. 

This  may  mean  one  of  two  things,  either  the  position  of  the  eye 
is  constant  relative  to  the  two  scutes  which  bound  its  orbit,  and  the 
difference  in  the  number  of  labials  occiu«  anteriorly,  or  the  varia- 
tion in  the  number  of  labials  has  taken  place  behind  the  eye  and 
has  been  associated  with  a  change  in  the  position  of  the  orbit. 
If  the  position  of  each  superior  labial  be  examined  on  any  snake  in 
which  there  are  8  in  the  series,  it  will  be  found  (fig.  4)  that  the  first 

a  In  angustirostrist  in  which  the  orbit  is  separated  from  all  but  one  labial  by  the 
forward  prolongation  of  the  lower  margin  of  the  lower  poetocular,  the  relatiTe  posi- 
tion of  the  eye  is  the  same,  as  it  is  still  directly  above  the  latiure  of  two  lablala. 
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Fio.  5.— Thamnophis  meoalops  (1098  Field  Mu- 
seum), SHOWING  THE  SMALL  SIZE  OF  THE  FOURTH 
SUPRALABIAL  WHEN  TUEBB  ABE  NINE  IN  THIS 
8EBIES. 


extends  from  the  rostral  to  some  point  below  the  posterior  nasal  scute, 
the  posterior  margin  of  the  second  ends  under  the  loreal,  the  third 
imder  the  preocular,  the  fourth  under  the  eye,  the  fifth  under  the 
postoculars,  the  sixth  under  the  first  temporal,  tiie  seventh  under  the 
second  temporal  ^  and  the  eighth  under  the  second  scale  behind  the 

first  temporal,  which  may  be 
termed,  for  convenience,  the  lower 
scale  of  a  third  row  of  temporals. 
In  all  of  the  forms  with  a  normal 
number  of  8  supralabials  this 
arrangement  is  the  rule,  and 
specimens  are  seldom  observed  in 
which  the  margins  of  the  scutes 
are  outside  of  the  limits  of  the 
plates  mentioned  above,  although  slight  deviations  in  this  way 
do  occasionally  occur.  Now,  when  there  are  9  supralabials,  as 
in  many  specimens  of  megalops,  the  margin  of  the  extra  scute  in 
every  case  observed  is  situated  entirely  within  the  limits  of  the  pre- 
ocular  (fig.  5).  This  is  always  smaller  than  the  adjacent  scutes,  and 
is  always  and  only  present  when  there 
are  9  labials  in  the  series,  so  that  there 
can  be  no  question  that  it  is  the  one  that 
is  added. 

If  now  a  series  of  specimens  of  any 
form  in  which  the  supralabials  are  nor- 
mally 7  and  occasionally  8  (radix),  or 
usually  7  and  frequently  8  (ordinoides) , 

be  scrutinized,  it  will  often  be  noticed  that  in  the  specimens 
with  8  the  third  is  frequently  decidedly  narrower  than  the  second 
or  fourth  (fig.  6).  Both  in  front  and  behind  the  eye  in  such 
specimens  the  supralabials  are  arranged  exactly  as  in  those  which 
have  normally  8,  except  that  the  common  suture  of  the  second  and 

third  occurs  near  the  posterior  margin 
of  the  loreal,  thus  narrowing  the  third 
plate  very  decidedly.  In  these  forms 
when  there  are  but  7  scutes  there  is 
either  no  labial  suture  below  the  loreal, 
the  second  plate  extending  from  the 
posterior  nasal  to  the  preocular,  or  the 
posterior  margin  of  the  first  labial  is 
moved  slightly  backward  so  as  to  lie  imder  the  extreme  anterior 
part,  of  the  loreal  (fig.  7).  There  can  be  no  doubt,  therefore, 
that  the  decrease  in  the  number  of  supralabials  from  8  to  7  is 
in  these  cases  due  to  a  loss  of  the  third  scute  and  that  the 
method   of  this  loss   consists  principally  of   a  narrowing  of  this 


FlO.  6.— THAMNOPDIS   ORDIMOIDI8    (1100 

Field  Museum),  showino  thx  re- 
duced THIBD  SUPBALABIAL—THE  FIB8T 
STAGE  IN  THE  REDUCTION  FROM  8  TO  7. 


Fio.  7.— Thamnophis  saubitus  (32972 
Univebsity  of  Michigan  Museum), 
showing  the  nobmal  abrangement 
of  the  labial  scutes  when  the 
formula  is  729. 
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Fig.    8.— TBAMNOPHI8     OBDINOXDI8     (1100 

Field  ICusbum),  showing  thikd  supba- 
labial  reduced  and  partly  fu8bd  with 
the  fourth  to  leave  seyen. 


plate.  That  fusion  also  plays  a  part  is  also  very  evident,  how- 
ever, as  illustrated  by  fig.  8,  but  that  this  usually  takes  place  only 
when  the  plate  in  question  has  be- 
come much  reduced  in  width  also 
appears  evident,  for  specimens  have 
not  been  observed  in  which  either  of 
the  adjacent  plates  were  strikingly 
enlarged,  as  must  have  been  the  case 
had  this  plate  fused  with  either  of  its 
neighbors  before  becoming  reduced. 
The  fact  that  the  adjacent  plates  are  not  noticeably  larger  in  speci- 
mens with  7  than  in  those  with  8  supralabials  also  makes  it  very 
probable  that  with  this  loss  of  a  supralabial  in  front  of  the  eye  there 

is  associated  a  shortening  of  the  muz- 
zle. In  forms  which  have  normally  7 
the  arrangement  is  exactly  the  same  as 
in  specimens  with  7  in  the  forms  which 
have  7  or  8  (fig.  9). 

There  is  but  one  form  (huUeri)  in 
which  the  supralabials  are  very  fre- 
quently 6,  but  radix  (and  apparently 
also  ordinoides)  occasionally  exhibits  a  tendency  to  have  less  than  7. 
If  a  specimen  of  radix  or  hutleri  (fig.  10)  with  6  labials  be  examined, 
it  will  be  found  that  the  first  four  scutes  are  arranged  exactly  as  in 
specimens  with  7  (fig.  7).  The  fifth  plate,  however,  is  somewhat 
wider  than  usual,  extending  to  beyond  the 
middle  of  the  first  temporal  instead  of  in  front 
of  it,  while  the  next,  which  is  now  the  last, 
extends  to  the  middle  of  the  third  as  usual.* 
In  hvUeriy  and  frequently  in  radix,  when  there 
are  7  labials  the  same  arrangement  of  the 
scutes  is  adhered  to,  except  that  the  fifth  in 
these  individuals  extends  from  the  postocular 
to  a  point  in  front  of  the  middle  of  the  fiirst 
temporal  (its  normal  position  in  forms  with  7 
scutes  in  this  series),  while  the  next  extends  from  here  to  beyond  the 
middle  of  this  scute,  the  last  retaining  the  position  which  it  has  in 
specimens  with  6  labials  (fig.  11).  It  would  seem  from  this  that 
the  decrease  in  the  number  of  labials  from  7  to  6  has  resulted  from 


Fio.  9.— Thamnophis  sibtalis  (30820  Uni- 

VERSITT  OF  MiCUIOAN  MuSEUM),  SHOW- 
ING THE  NORMAL  ARRANGEMENT  OF  THE 
LABUL   SCUTES  WHEN  THE  FORMULA  IS 

72ia 


Fig.  10.— Thamnophis  but- 
leri  (226  ruthten  col- 
lection), showinq  the 
large  fittr  8ufealabial 
caused  bt  the  dbcbba8b 
in  size  of  the  penulti- 
mate scute  and  its  fusion 

WITH      THE     ANTBPENULTI* 
MATE  LABIAL. 


a  In  many  specimens  of  hutleri  the  last  labial  ends  below  the  single  laige  aecond 
temporal,  but  this  scute  has  very  evidently  been  fonned  by  a  fumon  of  the  scales 
which  usually  constitute  the  first  and  second  rows  behind  the  first  temporal,  ao  that 
the  relative  position  of  the  posterior  maigin  of  the  last  supnlabial  in  respect  to  these 
scales  is  the  same  as  in  other  forms  which  do  not  have  a  single  temporal  in  the  second 
row. 


28 


BULLETIN   61,  UNITED   STATES   NATIONAL   MUSEUM. 


FiQ.   11.— Thamnopiiis    radix    (155 
RuTHVEN  Collection),  showing 

SIXTH  SUPBALABIAL  NARROWER 
THAN  USUAL  AND  ENDING  ON  THE 
FIRST  INSTEAD  OF  THE  SECOND 
TEMPORAL. 


the  fusion  of  the  penultimate  and  antepenultimate  scutes.  While 
such  a  fusion  undoubtedly  exists,  however,  it  constitutes  but  a  part 
of  the  story;  for,  if  ^simply  a  fusion  of  these  scutes  took  place,  the 
fifth,  in  individuals  with  6  labials,  should  extend  from  the  postocular 
to  the  second  temporal,  wliile,  as  it  is,  it  only  extends  a  little  beyond 
the  middle  of  the  first  temporal,  being  thus  but  slightly  larger  than 
in  specimens  with  7.  A  reduction  in  the  size  of  the  penultimate  scute 
must  therefore  take  place  at  some  time  during  the  process  of  reduc- 
tion in  the  number  from  7  to  6.     A  series  of  specimens  of  hiUeri  and 

radix  from  the  common  boundary  of  their 
range,  where,  as  we  have  seen,  a  reduction 
in  the  number  of  labial  plates  from  7  to 
6  takes  place,  will  illustrate  this  process  in 
all  of  its  stages.  Thus,  in  most  of  the 
specimens  with  7,  the  penultimate  scute 
extends  from  the  anterior  part  of  the  first 
temporal  to  the  second  row  of  temporals, 
the  normal  arrangement  for  this  number 
of  labials  (fig.  9).  In  "other  specimens  (fig.  11)  this  labial  extends 
only  from  the  anterior  part  of  the  first  temporal  to  beyond  the 
middle  of  this  scute,  while  in  still  others  the  reduced  penultimate 
scute  is  partially  fused  with  the  antepenultimate  one  (fig.  12).  As 
the  posterior  margin  of  the  penultimate  plat^,  in  specimens  with 
6  labials,  generally  comes  in  contact  with  the  first  temporal  at  about 
the  place  where  the  posterior  margin  of  the 
sixth  occurs  in  the  specimens  in  wliich  it  is 
much  reduced,  the  next  step  in  the  reduction 
of  this  plate  would  seem  to  be  its  entire  fusion 
with  the  preceding  scute  to  leave  6  (fig.  10).** 
Therefore  the  reduction  in  th^  number  of  labial 
sautes  from  7  to  6  in  ths  garter-snalces  is  brought 
about  by  the  narrowing  and  loss  of  the  sixth;  and 
as  there  is  not  a  corresponding  increase  in  tli-e 
size  of  the  neighboring  scutes^  this  decrease  in  the  number  of  labials 
must  be  accomjHinied  by  a  shortening  of  the  mouth  behind  the  eye. 

From  its  apparent  general  occurrence  among  the  different  forms, 
the  above  described  method  of  variation  in  the  number  of  supra- 
labials  may  be  formulated  in  the  following  general  terms:  A  reduc- 
tion in  the  number  of  supralabials  takes  place  in  the  garter-snalces  as  a 

ol  have  previously  noted  (Ruthven,  3904,  294)  that  when  there  are  7  supralabialB 
in  hutUriy  the  extra  one  is  apparently  formed  by  the  division  of  the  fifth.  The  expla- 
nation for  this  is  now  shown  to  lie  in  the  method  of  reduction  in  the  number  of  these 
scutes  from  7  to  6. 


FlO.  12.— THAMNOPHI8  BUT- 
LEBI,  SHOWING  THI  LA0T 
8TAOE  IN  THE  L088'OF  THS 
SIXTH  SUFKALIBIAL— THX 
FUSION  07  THB  SEDXTCED 
SCUTE  WITH    THS    FITTH. 
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result  of  the  narrowing  and  final  loss  of  the  fourth,  third,  and  eighth 
scutes  consecutivdy,  a^  numbered  on  a  snaTce  with  9  plates  in  this  series. 

I  have  previously  noted  that  the  number  of  labials  in  the  upper 
and  lower  series  is  correlated,  and  that  a  reduction  in  the  supra- 
labials  is  associated  with  a  decrease  in  the  number  of  infralabials. 
The  method  of  reduction  in  the  number  of  the  inferior  labials  is,  how- 
ever, somewhat  more  obscure,  for,  owing  to  the  small  size  of  these 
plates,  it  is  often  difficult  to  detect  any  decrease  in  the  size  of  indi- 
vidual scutes,  so  that  in  forms  with  a  different  number  of  scutes  in 
the  lower  series  it  is  very  difficult  to  say  just  which  plates  have  been 
lost.  Much  light  can  be  thrown  upon  the  problem,  however,  by  cor- 
relating the  position  of  the  individual  plates  of  the  two  series.^  If  a 
specimen  of  megalops  with  the  labial  formula  9/11  be  examined  it 
may  be  noted  that  the  upper  margin  of  each  individual  scute  in  the 
lower  series  corresponds  almost  exactly  in  width  and  position  to  one 
in  the  upper  series,  except  that*  the  first  and  seventh  supralabials  are 
above  two  scutes  in  the  lower  series.  This  arrangement  is  quite 
accurately  maintained  in  all  of  the  specimens  with  this  formula  exam- 
ined. If,  however,  a  specimen  with  the  labial  formula  9/10  be  scru- 
tinized it  will  be  found  that,  while  the  same  arrangement  is  for  the 
most  part  adhered  to,  the  small  fourth  labial  has  not  in  these  speci- 
mens a  corresponding  infralabial,  but  that  the  preceding  infralabial 
scute  (the  fourth)  extends  backward  to  the  posterior  m'argin  of  the 
fourth  supralabial  (fig.  5).  Evidently,  then,  either  the  third  or 
the  fourth  infralabials  are  not  present  in  these  specimens,  or  they 
have  fused  into  a  single  scute.  Just  which  method  prevails  is  inmia- 
terial,  for  we  hope  to  show  that  in  other  cases,  as  well  as  in  this  one, 
the  reduction  in  infralabials  always  takes  place  beneath  the  upper 
labial  scute  that  is  being  reduced ;  and  as  was  seen  in  the  case  of  the 
upper  labials  that  the  upper  scute  is  first  reduced  and  finally  fused, 
it  may  be  taken  for  granted  that  it  is  the  corresponding  infralabial 
that  is  lost. 

In  specimens  with  the  labial  formula  8/10  the  third  superior  has  a 
single  corresponding  inferior  labial  scute  (fig.  4),  and  there  is  in  such 
specimens  a  condition  exactly  similar  to  9/11  forms,  except  that  the 
fourth  supralabial  and  its  corresponding  infralabial  (the  fifth)  are  lost. 
In  those  rather  rare  cases  where  the  formiula  8/11  is  shown,  it  is  inter- 
esting to  note  that  there  are  two  infralabials  below  the  third  supra- 
labial, so  that  the  arrangement  is  exactly  similar  in  9/11  forms  except 
that  the  fourth  supralabial  only  has  disappeared. 

In  the  specimens  that  show  a  tendency  toward  a  reduction  in  the 
labial  formula  below  8/10  the  third  superior,  as  already  noted,  becomes 

o  The  points  brought  out  in  the  following  discussion  are  illustiated  in  the  diagiam 

(fig.  3). 
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noticeably  smaller.  In  such  specimens  when  the  formula  is  8/9,  the 
reduced  third  superior  scute  (as  in  the  case  of  the  reduced  fourth  in 
the  formula  9/10)  has  not  a  corresponding  inferior  labial,  but  is  included 
within  the  limits  of  the  preceding  inferior  scute,  which  also  underlies 
the  second  supralabial.  Here  again  is  a  loss  of  an  inferior  labial 
scute  corresponding  in  position  to  a  reduced  superior  labial. 

As  already  seen,  it  is  the  reduced  third  supralabial  that  is  lost  to 
make  7  upper  labials,  and  in  the  specimens  with  the  formula  7/9  the 
disposition  of  the  inferior  plates  in  front  of  the  eye  is  exactly  as  in  the 
formula  8/10,  except  that  the  inferior  labial  corresponding  to  the  third 
supralabial  in  the  8/10  specimens  is  lacking  (fig.7),  and  likewise  the 
same  as  in  9/1 1  specimens,  except  for  the  loss  of  the  fourth  superior  and 
its  corresponding  inferior  scute.  In  specimens  with  the  formula  7/10 
(fig.  9),  a  fourth  infralabial  is  present,  but  with  the  third  lies  entirely 
under  the  second  supralabial,  while  in  7/11  a  third,  fourth,  and  fifth 
may  be  seen  beneath  the  second  supralabial. 

Up  to  this  point  the  reduction  in  the  number  of  inferior  labials,  as 
in  the  case  of  the  upper  labials,  has  taken  place  in  front  of  the  eye. 
When  the  labial  formula  is  7/9,  however,  and  the  penultimate  superior 
labial  is  narrowed,  there  is  likewise  a  reduction  in  the  wdth  of  the 
penultimate  scute  in  the  inferior  series.  When  the  small  penultimate 
supralabial  has  disappeared,  leaving  6,  an  infralabial  scute  also  tends 
to  disappear,  leaving  8,  and  the  same  arrangement  as  in  7/9  specimens 
is  attained,  i.  e.,  each  superior  labial  except  two  are  situated  above  an 
infralabial  (fig.  10);  but  in  this  instance  it  is  the  first  and  penulti- 
mate supralabials  which  have  two  corresponding  inferior  scutes, 
instead  of  the  first  and  antepenultimate,  as  in  other  instances.  In 
this  instance,  however,  it  frequently  does  not  appear  that  the  lost 
inferior  labial  is  the  one  corresponding  in  position  to  the  lost  supra- 
labial, for  in  many  7/9  specimens  in  which  the  penultimate  suprar 
labial  is  reduced  in  size  the  penultimate  inferior  labial  extends  partly 
under  the  antepenultimate  superior  scute,  thus  occupying  the  place 
of  the  posterior  small  inferior  labial,  that  usually  underlies  this  scute 
and  with  wliich  it  has  evidently  fused.  The  penultimate  infralabial  is, 
however,  first  reduced  in  size  at  the  same  time  that  the  corresponding 
supralabial  is  pushed  forward  in  the  process  of  reduction,  so  that  it 
may  be  considered  as  the  one  that  is  lost  in  the  reduction  in  the  number 
of  infralabials  from  9  to  8. 

The  reduction  in  the  number  of  lower  labial  scutes  in  the  garter^ 
snaTces  thus  takes  place  in  exactly  the  same  manner  and  at  abovt  the  same 
time  and  place  as  the  decrease  in  tli^  number  of  superior  labials,  which 
explains  the  existing  correlation  in  the  number  of  plates  in  the  two  series. 
Examining  the  diagram  (fig.  3)  as  a  whole,  it  may  be  seen  (1)  that 
the  reduction  in  the  two  series  takes  plac^  at  about  the  same  time 
and  place,  and  in  the  following  order  from  the  maximum  number: 
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4/5,  3/4,  8/10;  (2)  that  the  loss  of  the  scutes  in  both  series  takes  place 
first  in  front  and  then  beliind  the  eye,  which  retains  the  same  position 
in  regard  to  the  superior  and  inferior  plates;  (3)  that  as  the  reduction 
consists  of  a  decrease  in  the  size,  and  final  loss,  of  the  disappearing 
scutes,  without  a  corresponding  increase  in  the  size  of  the  remaining 
scutes,  a  contraction  of  the  mouth  is  necessarily  associated  with  the 
decrease  in  the  number  of  labials.  We  can  even  go  farther  than  this, 
however,  for  in  these  snakes  the  posterior  angle  of  the  mouth  extends 
practically  to  the  posterior  angle  of  the  jaw,  which  in  turn  marks  the 
extreme  posterior  limit  of  the  head.  This  is  shown  externally  by  the 
fact  that  the  cephalic  plates  never  extend  beyond  the  posterior  angle 
of  the  mouth.  Since  the  number  of  labials  is  correlated  with  the 
length  of  the  mouth,  which  extends  the  entire  length  of  the  head,  it 
logically  follows  that  the  number  of  labials  is  also  an  expression  of  the 
head  length. 

It  is  verj^  difficult  to  prove  the  existence  of  any  geographic  or  racial 
differences  in  the  length  of  the  mouth  or  head  by  actual,  measure- 
ments, as  these  differences  must  in  most  instances  be  very  slight,  as 
indicated  by  the  limited  range  of  the  variations  in  the  number  of 
labials.  It  is  apparent,  however,  that  such  differences  exist,  for  two 
forms,  butleri  and  ordinoides,  are  characterized  by  the  noticeably  small 
size  of  these  features,  and  it  is  to  be  noted  that  besides  being  the  only 
fornis  in  the  genus  with  a  decidedly  small  mouth  and  head,  these 
forms  also  possess  the  smallest  number  of  labials,  and  if  a  comparison 
be  made  between  these  rather  extreme  forms  and  their  nearest  rela- 
tives, radix  and  elegans,  a  difference  in  the  length  of  the  head  and 
mouth  may  be  readily  seen. 

From  the  above  discussion  of  the  method  of  variation  in  the  number 
of  labials  the  law  of  labial  reduction  for  the  genus  may  be  formulated 
as  follows:  The  differences  in  the  number  of  labial  plates  in  the  garter- 
snakes  is  the  result  of  the  loss  of  corresponding  superior  and  inferior 
labial  scutes  y  the  loss  taking  place  both  in  front  and  behind  the  eye,  thus 
resulting  in  a  shoHening  of  the  mouth  and  head  toward  this  organ. 

Variation  in  number  of  ventral  and  subcaudal  plates  and  in  propor- 
tionate tdil-length. — As  previously  stated,  there  is  a  single  series  of 
large  scutes  on  the  belly  and  two  rows  of  smaller  ones  on  the  ventral 
surface  of  the  tail.  The  number  of  scutes  in  each  X)f  these  series  has 
been  considered  of  systematic  importance,  and  it  is  true  that  each  form 
has  a  definite  number  within  limits.  The  range  of  individual  and 
sexual  variation  is  so  great,  however,  and  the  racial  differences  gen- 
erally so  slight  that  large  series  must  be  examined  from  each  locality 
to  determine  geographic  variation. 

The  number  of  ventrals  is  apparently  less  variable  than  the  sub- 
caudals.  There  is  some  sexual  difference,  as  may  be  determined  by 
an  examination  of  a  series  of  specimens  from  any  locality,  but  thie 
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limits  of  this  variation  overlap  considerably  owing  to  the  individual 
variation.  Thus,  in  a  large  series  of  radixtrom  Clay  and  Palo  Alto 
counties,  Iowa,  the  ventrals  in  the  females  range  from  148-^5)56,  in 
the  males  from  160-172.  In  order  to  determine  whether  or  not  geo- 
graphic variation  occurs  in  a  species  it  is  necessary  to  note  the  pro- 
portion of  sexes  in  the  locality  averages,  since  a  predominance  of 
either  obscures  sUght  geographic  differences.  It  can  be  shown,  how- 
ever, that  geographic  variation  not  only  exists  but  that  it  is  corre- 
lated with  the  reduction  in  the  scutellation  shown  above.  Concrete 
examples  will  be  brought  out  in  considering  the  different  groups.  It 
is  only  necessary  to  point  out  here  that  all  of  the  forms  which  have 
a  much  reduced  number  of  dorsal  scales  and  labial  plates  have  also  a 
proportionately  small  number  of  ventral  plates,  and  the  opposite. 

On  account  of  their  greater  variability,  therefore,  the  number  of 
scutes  in  this  series  is  a  trait  which  is  less  useful  to  the  student  than 
the  number  of  dorsal  scale  rows  and  labial  scutes,  and,  while  by  no 
means  valueless,  is  to  be  used  principally  to  substantiate  the  evidence 
of  the  other  characters,  when  allowance  has  been  made  for  the  dis- 
turbing factors  of  individual  and  sexual  variations. 

The  variation  in  the  number  of  subcaudals  is  of  the  same  nature  as 
that  of  the  ventrals  in  that  the  number  is  greater,  as  a  rule,  in  males, 
the  extremes  of  variation  in  the  two  sexes  overlap,  and  the  individual 
variation  is  considerable.  In  the  case  of  the  urosteges,  however, 
the  number  is  not  always  correlated  with  the  reduction  in  the  scutella- 
tion, but  with  the  tail  length,  which  may  vary  to  some  extent  irrespec- 
tive of  the  body.  The  most  pronounced  case  of  this  is  in  the  inter- 
grading  varieties  of  the  ribbon-snake  group.  Sauritus  in  Michigan 
has  a  proportionately  longer  tail  and  more  subcaudals  than  the  south- 
western form  proximv^j  which  has  more  ventrals  and  labials  and 
attains  a  much  larger  size.  The  character  has  thus  always  to  be 
checked  up  with  measurements,  but  it  is  not  valueless,  for  when  the 
same  proportionate  length  of  tail  is  maintained  the  number  of  urosteges 
is  correlated  with  the  re^t  of  the  scutellation.  Happily  the  propor- 
tion of  tail  to  body  length  is  quite  constant  throughout  the  genus; 
the  only  exception  being  the  ribbon-snakes,  which  usually  have  a  tail 
length  of  .27-.38  of  the  total  length  and  are  sharply  separated  by 
this  and  the  large  number  of  urosteges  from  the  rest  of  the  species 
in  the  genus,  which  have  a  tail  length  of  .19-27,  the  females  of  the 
former  approaching  the  males  in  the  latter. 

Varwivm  in  nurnier  of  preoaOars  and  in  arrangement  of  lateral 
spots, — The  number  of  preoculars  has  been  employed  but  little 
in  specific  diagnoses,  although  it  has  been  used  frequently  in 
descriptions.  The  explanation  for  this  is  to  be  found  in  the  fact 
previously  stated  that  in  most  of  the  species  in  the  genus  there  is 
but  a  single  plate  in  front  of  the  eye.    Certain  forms,  however,  (me- 
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lanogoMer,  angustirostris,  hammondi,  ordinoides,  and  degans)  either 
quite  constantly  or  in  some  part  of  their  range,  exhibit  more  than  one 
preocular.  Whatever  may  be  the  cause  of  this  division  of  th^.  pre- 
ocular,  other  evidence,  as  will  be  shown  later,  appears  to  indicate 
plainly  that  these  forms  are  closely  related,  so  that  the  presence  of 
two  or  more  preoculars  over  all  or  a  part  of  the  range  separates 
them  from  all  others  in  the  genus. 

Although  the  arrangement  of  the  lateral  spots  are  usually  referred 
to  in  descriptions,  the  character  .is  entirely  too  variable  to  be  used 
extensively  in  diagnoses.  As  before  stated,  when  distinct  they  are  in 
the  form  of  two  rows  of  alternating  spots  on  either  side  between  the 
stripes.  In  forms  where  they  are  ordinarily  distinct,  however,  they 
may  be  fused  to  a  variable  extent  in  melanic  individuals,  while  being 
more  than  usually  prominent  in  light-colored  ones.  YiThile  they  are 
thus  quite  variable  individually,  they  also  exhibit  some  racial  differ- 
ences. Thus,  in  parietalia  the  up|>er  row  is  usually  fused  into  a  band, 
and  in  equeSj  sirtalisy  and  parietalis  the  first  few  anteriorly  frequently 
tend  to  fuse  with  their  neighbors  in  the  opposite  row  to  form  cross- 
bars. In  two  forms  the  arrangement  has  become  modified  into  a 
series  of  transverse  blotches  that  usually  in  one  form  (scdlaris)  stop 
at  the  dorsal  stripe  but  in  another  (phenax)  crosses  the  back  and 
fuses  with  its  fellow  on  the  opposite  side,  forming  crossbars.  As 
in  the  case  of  the  number  of  preoculars,  not  enough  is  known 
about  the  factors  which  influence  the  arrangement  of  these  spots  to 
enable  us  to  pin  our  faith  to  them  as  indicative  of  racial  aflSnities;  as 
also  with  the  number  of  preoculars,  however,  the  fusion  of  the  spots 
into  transverse  blotches  for  the  entire  length  occurs  in  forms  which 
other  evidence  seems  to  indicate  are  closely  related,  so  that  the 
presence  of  this  arrangement  seems  to  group  these  forms  in  a  natural 
way.  Furthermore,  I  believe  (my  reasons  are  given  on  pp.  120-168) 
that  the  forms  that  have  this  arrangement  of  the  lateral  spots  are 
directly  related  to  those  that  tend  to  have  more  than  a  single  pre- 
ocular, in  which  case  the  two  characters  when  used  together  serve 
to  define  a  natural  section  of  the  genus. 

Variation  in  stripes. — Ever  since  the  establishment  of  the  genus 
Evia^nia  by  Baird  and  Girard,  the  possession  of  three  longitudinal 
light  color  bands  has  been  considered  a  distinctive  feature  of  the  genus 
and  the  particularities  of  these  stripes  used  as  diagnostic  characters. 
They  are,  as  we  have  seen,  disposed  as  a  single  dorsal  and  two  lateral 
bands,  the  dorsal  covering  the  median  and  usually  more  or  less  of  the 
adjacent  rows,  when  present,  the  laterals  a  varying  amount  of  the 
second,  third,  and  fourth  rows  on  either  side. 

The  peculiarities  of  the  dorsal  stripe  that  have  been  used  in  sys- 
tematic work  are  its  presence  or  absence  and  width,  and  these  char- 
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acters  are  fairly  constant  in  the  different  forms.  For  example,  in 
marcianuSj  ordinoideSj  and  elegans  it  is  usually  narrow,  while  in  radix 
and  sirtalis  it  is  decidedly  wider,  and  while  it  is  present  in  most 
groups,  it  is  almost  universally  absent  in  hammondij  mekmojfoMer, 
and  sumichrasti.  It  is  thus  often  of  considerable  value  in  distinguish- 
ing the  different  forms  that  occupy  the  same  region.  Even  in  its 
more  general  aspects,  however,  it  is  unreliable  as  a  test  of  affinities,  as 
is  attested  by  the  considerable  range  of  variation  in  width  which  it 
frequently  exhibits  in  the  same  form.  Indeed,  in  some  instances  it 
tends  to  be  nearly  or  entirely  lost  in  certain  parts  of  the  range  of  a 
form  in  which  it  is  elsewhere  distinct,  so  that  an  attempt  to  use  it  as 
a  test  of  genetic  relationships  must  result  in  the  grouping  together 
of  widely  divergent  forms.  The  causes  of  these  variations  in  the 
dorsal  stripe  are  difficult  to  trace  without  a  knowledge  of  habitats. 
In  certain  melanistic  forms,  such  as  concinnuSj  it  is  present,  but 
narrow.  On  the  other  hand,  in  certain  quite  pallid  types  (elegans 
and  eques)  it  is  also  quite  narrow.  As  a  rule,  however,  in  most 
melanic  forms  it  is  either  narrow,  obscure,  or  absent,  although  it  is 
also  obsolete  in  at  least  one  form  in  the  mountains  of  Mexico  (sumi' 
chrasti)  which  is  decidedly  not  melanistic. 

It  is  hardly  possible  to.  plot  on  a  map  the  regions  where  the  dorsal 
stripe  tends  to  be  lost,  for  the  tendency  varies  with  the  form,  while 
in  the  case  of  melanism  the  cause  is  apparently  not  always  a  climatic 
one.  For  example,  in  northeastern  United  States  the  genus  tends  to 
become  decidedly  darker  colored .  In  sirtalis  specimens  this  darkening 
of  the  general  color  is  associated  with  the  narrowing  and  frequent 
loss  of  the  dorsal  stripe,  but  no  such  tendency  is  exhibited  by  sauritus, 
which  occupies  the  same  region.  Similarily,  also,  although  sumi- 
chrasti  on  Mount  Orizaba  has  lost  its  dorsal  stripe,  it  is  distinct  in 
scalaris  specimens  from  the  same  region.  The  forms  of  the  Mexican 
plateau  all  usually  show  the  dorsal  stripe  distinctly  with  the  excep- 
tion of  melanogasteTj  in  wliich  it  is  characteristically  lacking.  In  this 
form,  however,  it  accompanies  a  melanistic  coloration  which  can 
not  be  due  to  climate,  as  this  is  a  desert  region,  but  is  possibly  asso- 
ciated with  the  more  aquatic  habitat  of  this  form.  In  this  connec- 
tion it  is  interesting  to  note  that  the  dorsal  stripe  in  megcUops,  in 
which  the  dorsal  is  generally  very  well  defined,  is  usually  very  much 
obscured  in  specimens  taken  from  Lakes  Chalco  and  Patzcuaro, 
Mexico,  where  the  form  tends  to  be  much  darker,  and  also  seems  to 
be  quite  aquatic  in  its  habits.  The  conclusion  seems  justified,  there- 
fore, that  the  dorsal  stripe  is  probably  modified  by  several  factors, 
one  of  these  being  the  general  darkening  of  the  body  color.  At  any 
rate,  the  same  peculiarities  arise  independently  in  different  forms  not 
directly  related,  thus  invalidating  these  characters  as  indications  of 
affinities. 
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As  in  the  case  of  the  dorsal  stripe,  the  position  of  the  lateral  color 
bands  has  been  made  the  basis  of  specific  diagnoses,  for  it  was  appar- 
ently recognized  quite  early  that  the  position  of  these  stripes  was  con- 
stant in  the  different  forms.  Thus,  Baird  and  Girard  ( 1853)  noted 
that  in  the  ribbon-snakes  its  position  was  on  the  third  and  fourth 
rows,  in  distinction  from  the  other  forms  then  known,  in  which  it  was 
upon  the  second  and  third  rows;"  while  Cope,  Brown,  Stejneger,  and 
others  have  continued  to  make  use  of  it  as  a  distinctive  character  as 
the  genus  became  enlarged. 

The  position  of  this  stripe  has  been  reported  by  Taylor  (1892,  320) 
to  be  subject  to  occasional  variations  (apparently  meaning  here  in- 
dividual variation),  but  this  conclusion  may  probably  be  taken  as  a 
result  of  an  attempt  to  group  specimens  of  apparently  similar  but  in 
reality  distinct  forms,  for  there  can  be  no  doubt  of  the  really  remark- 
able fixity  of  this  trait.  In  not  a  single  specimen  in  the  3,000  that 
have  been  examined  has  the  position  of  the  lateral  stripe  varied  as 
much  as  a  single  row  from  the  normal  for  the  form.* 

There  seems  to  be  some  evidence  that  the  position  of  this  stripe  is 
affected  by  the  factors  that  influence  the  dorsal,  for  in  northeastern, 
northwestern,  and  southwestern  United  States,  and  the  mountains  of 
eastern  Mexico  there  is  a  tendency  toward  a  narrowing  and  loss  of  the 
lateral  stripe  in  certain  forms,  that  closely  parallels  similar  conditions 
in  the  dorsal  band.  This  is  not  other  than  is  to  be  expected,  from 
the  fact  that  the  stripes  very  probably  have  the  same  physiological 
significance,  but,  be  this  as  it  may,  the  extent  of  the  modifications  is 
so  decidedly  less  in  the  case  of  the  lateral  stripe  that  there  are  but 
two  forms  (angustirostris  and  pJienax)  known  at  the  present  time  in 
which  it  is  characteristically  absent,  none  in  which  it  is  on  other  than 
the  second,  third,  and  fourth  rows,  two  (mamantw,  buUeri)  in  which 
it  is  difiicult  to  say  whether  it  is  upon  the  second  and  third  or  third 
and  fourth  rows,  and  but  one  (buUeri)  of  the  latter  in  which  there  can 
be  much  question  as  to  which  of  the  two  positions  it  is  to  be  referred. 

The  position  of  the  lateral  stripe  is  thus  apparently  a  very  good 
and  reliable  specific  character,  owing  to  its  constancy  within  the 

<>  Baird  and  Girard  erred  in  classing  radix  (the  only  form  listed  in  the  Catalogue  of 
North  American  Reptiles  besides  the  ribbon-snakes  that  has  the  stripe  on  the  third 
and  fourth  rows)  with  those  having  the  bands  on  the  second  and  third  rows. 

6  Hay  (1892,  b522)  records  a  specimen  of  sauritM  from  Wabash  County,  Indiana, 
which  had  the  stripe  on  the  fourth  and  fifth  rows.  It  should  be  noted,  however,  that 
this  snake  had  also  21  scale  rows,  which  is  such  an  unusual  number  among  the  ribbon- 
snakes  that  in  the  large  numben  examined  we  have  never  observed  a  specimen  with 
over  19.  It  is  thus  very  probable  that  the* individual  was  abnormal  as  regards  the 
arrangement  of  the  dorsal  scale  rows,  and  the  possibility  is  at  once  suggested  that  an 
extra  row  may  have  been  added  on  either  side  below  the  lateral  stripe,  which  would 
be  a  decided  abnormality. 
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limits  of  the  different  forms.  It  may  still  be  subject  to  modificatioiis, 
however,  that  cause  it  to  vary  between  the  different  forms.  Should 
such  changes  occur  they  may  be  conceived  to  take  place  in  two  ways — 
either  independently  or  dependently  of  the  scale  rows  upon  which 
they  are  situated.  If  they  are  independent  of  particular  scale  rows, 
changes  in  their  position  might  take  place  either  suddenly  or  gradu- 
ally. A  gradual  change  ought  to  show  forms  that  are  characterized 
by  a  different  arrangement  of  the  stripe  intergrading  with  each  other 
in  this  regard,  unless,  indeed,  they  have  since  become  distinct.  An 
examination  of  the  intergrading  forms,  however,  fails  to  reveal  any- 
thing of  this  nature.  Thus,  sirtalis-parietalis-concinnus,  degans- 
ordinoides,  and  proximus-sauritus  can  be  shown  to  intergrade  along 
their  common  boundaries,  and  yet  there  is  no  change  in  the  position 
of  the  lateral  stripes,  the  intergradents  being  characterized  by  the 
same  arrangement  of  these  bands.  Similarly,  also,  in  the  case  of  the 
forms  now  apparently  isolated  (megalops  and  Juiinmondif  for  example, 
see  pp.  123  and  137)  the  evidence  of  the  other  characters  and  of  geo- 
graphic probability  point  much  more  strongly  toward  a  relationship 
with  the  forms  in  which  the  lateral  stripes  have  the  same  position  than 
with  others.  These  evidences  of  relationship  also  argue  against  the 
possibility  of  a  sudden  change  in  the  position  of  the  stripes  as  regards 
the  scale  rows,  for,  as  far  as  I  can  see,  there  is  no  evidence  of  rela- 
tionship between  any  two  forms  with  the  bands  on  different  rows 
that  is  strong  enough  to  require  us  to  adopt  this  view  for  which  we 
have  no  direct  evidence.  This  apparent  constancy  in  the  position 
of  the  lateral  stripes  both  within  the  different  forms  and  between  re- 
lated forms  gives  strong  support  to  the  view  that  these  bands  are 
closely  associated  with  particular  scale  rows. 

Even  if  the  lateral  stripes  are  associated  with  certain  scale  rows, 
however,  there  is  still  the  possibility  that  their  position  may  be 
changed  by  the  loss  or  addition  of  certain  of  these  rows,  but  a  mo- 
ments consideration  will  show  that  the  chance  for  any  great  modifi- 
cation in  this  way  is  slight.  At  present,  as  we  have  seen,  the  fourth 
is  the  lowest  row  to  be  dropped  in  the  reduction  in  the  number  of 
scale  rows.  The  position  of  the  stripe  when  on  the  second  and  third 
rows  can,  therefore,  experience  no  change  in  a  decrease  in  the  number 
of  scale  rows  from  23  to  15,  the  range  of  variation  in  the  genus,  for  it 
is  only  the  fourth,  fifth,  sixth,  and  seventh  that  are  lost  in  this 
reduction. 

In  those  forms  in  which  the  stripes  are  upon  the  third  and 
fourth  there  is  also  little  chance  for  modification,  for'  in  but  one 
instance  is  the  fourth  row  of  scales  dropped  anteriorly  to  leave  17. 
It  is,  however,  in  this  group  that  most  of  the  modifications  in  the 
position  of  these  stripes  occur,  and  these  variations  are  associated 
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with  the  reduction  in  the  number  of  scale  rows.  Thus,  where  the 
fourth  row  is  dropped  posteriorly  to  leave  17  the  lateral  stripe  in  one 
form  (judix)  is  left  upon  the  third  row  only,  in  two  forms  (buUeri  and 
megalops^  it  descends  below  the  third  to  include  the  second,  while  in 
three  forms  (proximuSy  sauntuSj  and  sackeni)  it  ascends  one  row  after 
the  loss  of  the  fourth,  so  as  to  remain  posteriorly  also  upon  the  third 
and  fourth.  In  but  two  forms  is  the  position  of  the  stripes  modified 
anteriorly,  and  in  one  of  these  (mordanns)  it  is  apparently  due  to 
the  general  palH(hiess  of  the  ground  color  which  partially  obscures  it; 
in  the  other  (butleri)  we  have  the  only  decidedly  dwarfed  representa- 
tive of  the  forms  which  have  the  stripe  upon  the  third  and  fourth  rows. 
When  the  scale  fornuda  in  butleri  is  19-17,  the  lateral  stripe  is  ante- 
riorly upon  the  third  and  the  margins  of  the  second  and  fourth  rows, 
posteriorly  upon  the  second  and  third.  When  the  scale  formula  is 
decreased  to  17-19-17,  the  lateral  bands  are  anteriorly  and  posteriorly 
upon  the  second  and  third  rows,  on  the  middle  of  the  body  being  still 
upon  the  second,  third,  and  fourth.  In  the  forms  that  have  the  lat- 
eral stripes  upon  the  third  and  fourth  rows  there  is  thus  apparently 
exhibited  a  tendency  toward  producing  a  form  with  the  stripe  upon 
the  second  and  third  rows,  but  as  this  only  takes  place  in  the  most 
dwarfed  forms  and  is  evidently  due  to  dwarfing  it  can  in  no  way  be 
taken  as  lessening  the  gap  between  the  groups  that  have  it  upon  the 
second  and  third,  and  those  in  which  it  is  upon  the  third  and  fourth, 
for  it  would  be  absurd  to  maintain  that  the  former  were  dwarfed  de- 
scendants of  the  latter,  since  they  are  by  no  means  all  dwarfed  forms. 

I  have  shown  that  the  other  traits  (number  of  scales,  color,  and 
tail  length)  are  subject  to  modifying  influences,  and  although  of 
assistance  are  not  to  be  depended  upon  as  indicating  related  groups. 
If,  however,  1  have  succeded  in  establishing  that  the  position  of  the 
lateral  stripe  is  not  affected  by  the  various  influences  that  divide  the 
genus  into  immy  and  diverse  forms,  I  should  find  in  it  a  trait  that 
will  when  availiable  give  us  a  true  idea  of  the  general  relationships  of 
the  different  forms." 

Variation  in  color. — There  is  considerable  variation  in  the  speci- 
mens examined,  but  this  is  so  largely  individual  that  it  is  difficult 
to  define  a  normal  color  for  a  form,  and,  even  when  there  are  well 
marked  geograj)liic  differences  amimg  the  forms,  those  in  the  same 

'*  CoiK's  and  Yarrow  (1878,  p.  2715)  were  apparently  the  first  to  pK>int  out  the  signifi- 
cance of  the  i>osition  of  the  hiteral  ntripe,  although  they  did  not  pretend  that  the 
members  of  the  different  j^roiips  were  genetically  related.  The  following  is  their  state- 
ment of  the  case:  "As  far  as  we  liave  s<H>n,  the  position  of  the  lateral  stripe  may  be  a 
means  of  groui)ing  the  species.  Though  this  varies  within  certain  limits,  mainly 
according  t^)  the  width  of  the  hand,  yet  its  position  on  the  third  and  fourth,  or  on  the 
s<'cond  i\nd  third,  dorsal  rows  affords  a  ready  means  of  distinguishing  certain  sets  of 
species  or  varieties.  "  The  validity  of  this  statement  has  been  questioned  by  Taylor 
(1892,  320),  hut,  as  indicated  above,  his  criticism  was  probably  not  well  founded. 
3:^553— Hull.  f>l  — ()8 4 
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region  tend  to  be  similarly  colored,  as  Alien  has  pointed  out  a  number 
of  times  in  manmials  and  birds,  so  that  it  is  impossible  to  distinguish 
them  sharply  on  this  basis.  The  following  unquestionable  tend- 
encies may  be  noted : 

1.  A  marked  increase  in  bright  colors  in  the  Pacific  coast  region 
in  Washington,  and  Oregon,  and  British  Columbia.  Tliis  is  shown 
by  the  presence  of  bright  reds  and  greens  {concinnus,  ordinoides). 

2.  An  increase  in  the  amount  of  black  pigment  at  the  expense 
of  the  paler  colors  in  the  region  just  mentioned.  This  is  especially 
shown  in  the  enlargement  of  the  lateral  spots  to  the  obUteration  of 
the  interspaces  on  the  skin  and  a  narrowing  of  the  dorsal  stripe  {con- 
cinnus, ordinoides). 

3.  A  tendency  toward  a  paler  ground  color  and  lighter  stripea 
in  the  forms  inhabiting  western  Texas,  southern  New  Mexico,  Bouthera 
Arizona,  and  northern  Mexico  (marciatms,  eques). 

4.  A  tendency  toward  the  production  of  red  pigment  on  the  Great 
Plains  (parietalis  and  occasionally  radix), 

5.  A  tendency  towanl  dark  colors  in  the  forest  region  of  eastern 
United  States.  This  is  shown  by  the  prevailing  brown  ground 
color  in  sauritus  and  buUeri,  and  the  dark  greenish  and  brownish^ 
olives  in  sirialvi. 

An  increased  darkness  of  color  thus  occurs  in  the  more  humid 
areas,  while  the  paler  colors  are  usually  foimd  in  the  more  arid 
regions;  some  well  marked  exceptions  occur,  however.  Thus,  in 
the  arid  region  of  northern  Mexico  anffUstirostrU  and  melanogasUr, 
which  are  verj'  dark  in  color,  occur  with  the  paler  m^galops  and 
eques,  and  in  central  Texas  -proxiinus  is  much  darker  than  marcianus. 
More  detailed  notes  on  these  forms  are  needed  before  much  can  be 
done  by  way  of  explanation,  but  it  is  significant  that  the  dark  forms 
(melanogaster,  angu»tirostr'is,  and  proximus)  mentioned  above  as 
occurring  with  pale  onea  in  an  arid  region  are  known  to  be  more 
than  usually  aquatic  in  habits.  We  believe  that  it  will  l>e  found 
that  the  color  in  these  snakes  is  not,  as  in  mammals  and  birds,  closely 
correlated  with  the  major  environmental  complexes,  owing  to  the 
fact  that  they  prefer  damp  situations,  and  are  thus  not  exposed  to 
the  same  conditions  throughout  their  range  as  terrestrial  mammals 
and  birds.  At  any  rate,  owing  to  the  great  variability,  color  is  one  of 
the  least  important  characters  that  have  been  used  in  diagnoses. 

As  is  well  known,  the  characters  that  have  been  discussed  are  by 
no  means  all  that  have  been  used  by  students  of  the  group  to  define 
species.  They  are,  however,  those  which  we  have  found  to  be  of  the 
most  importance.  The  number  of  temporals  and  comparative  length 
of  fore  and  hind  chin  shields,  while  both  of  use  in  defining  certain 
species,  are  too  variable  or  the  peculiarities  of  too  limited  occurrence 
to  permit  of   their  use  in  a  search  for  general  relationships.     The 
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shape  of  the  frontal  (i.  e.,  length  in  relation  to  width)  is  also  useless 
as  a  diagnostic  character,  owing  to  its  variability;  while,  as  shown 
above,  the  position  of  the  eye  relative  to  the  supralabials  (i.  e.,  the 
particular  labials  which  enter  the  orbit)  is  dependent  upon  the 
number  of  labials  in  this  series. 

THE  FOUR  GROUPS  OF  GARTER-SNAKES. 

It  may  seem  the  extreme  of  ^Mumping,  ^'  in  view  of  the  thirty 
forms  ^  that  are  at  present  recognized  by  herpetologists,  to  assert 
that  there  are  but  four  great  groups  or  Hnes  of  descent  in  the  garter- 
snakes,  but  I  believe  that  the  evidence  is  sufficient  to  warrant  the 
assertion.  The  first  step  in  the  division  of  the  genus  into  genetic 
groups  is  to  determine  the  different  associations  of  traits,  or  forms, 
that  exist  at  the  present  time.  This  has  of  course  already  been 
largely  accomplished  in  the  definition  of  the  species  and  varieties 
that  have  been  made,  and  it  remains  for  us  now  to  assemble  these 
forms  into  the  general  groups.** 

The  table  that  follows  expresses  all  of  the  different  combinations  of 
characters  that  are  shown  by  these  snakes  at  the  present  time,  and  it 
will  be  seen  that  there  are  nineteen  of  these  combinations  or  forms  rec- 
ognized. These  comprise  all  of  the  different  forms  of  garter-snakes 
that  have  a  geographic  range,  and  disposes  of  the  multitude  of  forms- 
that  have  been  described  upon  the  basis  of  individual  or  sexual 
variations. 


a  This  number  has  been  attained  by  adding  the  better  defined  Mexican  and  Central 
American  forms  to  the  North  American  forms  admitted  by  Brown  (1901)  in  his 
"Review  of  the  Genera  and  Species  of  American  Snakes  North  of  Mexico"  (a  con- 
serv^ative  estimate). 

ft  It  is  best  at  theoutstart  to  ignore  all  questions  of  species  and  8ub8i>ecie8 until  their 
status  is  established,  and  to  speak  of  these  as  forms.  Fonns,  therefore,  in  the  sense 
employed  in  this  paper,  are  actual  combinations  of  traits,  having  geographic  extent, 
irrespective  of  whether  they  are  isolated  (species)  or  intei^grade  with  their  neighbors 
(subspecies).  Detailed  discussions  of  questions  of  nomenclature  are  also  omitted, 
although  the  names  used  are  in  every  case  the  ones  that,  in  the  light  of  the  develop- 
ment of  these  investigations,  we  judge  to  be  the  right  ones,  following  the  Interna- 
tional Code  of  Zoological  Nomenclature.  The  proper  name  of  each  form  will  be 
found  in  the  footnotes,  together  with  the  synonymy. 
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In  the  discussion  of  the  value  of  the  characters  an  attempt  was  made 
to  show  that  the  position  of  the  lateral  stripe  groups  related  forms, 
and  that  the  proportionate  tail-length,  and  the  nimiber  of  preoculais 
and  presence  or  absence  of  lateral  cross-bars,^  are  also  of  value  in  this 
regard,  if  used  within  the  limits  of  the  groups  having  the  lateral  stripe 
in  the  same  position.  If  we  have  made  our  point,  then,  the  nineteen 
forms  defined  in  this  table  fall  naturally  into  four  groups,  the  members 
of  which  should  be  genetically  related. 

To  each  of  these  four  groups  of  garter-snakes  we  have  for  conveni- 
ence given  the  name  of  the  best  known  form  which  it  includes.  Thus 
we  have  the  Radix  group  with  the  lateral  stripe  upon  the  third  and 
fourth  scale  rows  and  a  short  tail;  the  Sauritus  group  with  the  lateral 
stripe  on  the  third  and  fourth  rows  and  with  a  long  tail;  the  Elegans 
group  with  the  lateral  stripe  upon  the  second  and  third  rows,  and  with 
either  more  than  one  preocular  scute  in  some  part  of  the  range  or  the 
lateral  spots  arranged  as  cross-bars  in  some  part  of  the  range,  and 
the  Sirtalis  group  with  the  lateral  stripe  on  the  second  and  third  rows, 
and  never  more  than  a  single  preocular,  or  lateral  cross-bars. 

It  will  probably  be  conceded  at  once  that  the  ribbon-snake  group 
(Sauritiut)  is  a  natural  one,  and  there  can  be  little  question  that  the 
forms  included  in  the  Radix  group  are  also  related,  although  the 
placing  of  marcianus  with  these  snakes  will  be  seriously  questioned 
by  some  herpetologists.  In  the  case  of  the  other  groups,  Elegans 
and  Sirtalis,  the  affinities  are  in  manj^  cases  much  less  obvious,  but 
it  (*.an  not  be  denied  that  as  thus  defined  the  groups  include  those 
forms  which  are  evidently  related.  Thus  there  is  no  question  but 
that  hammondi,  ordinoides,  and  eUgans,  which  are  here  placed  in  the 
IClegans  group,  are  closely  related,  nor  that  sirtalis ,  parietaliSf  and 
concinnus,  in  the  Sirtalis  group,  actually  intergrade.  The  evidence 
for  the  inclusion  of  the  other  forms  in  these  groups,  as  well  as  further 
proof  that  the  above-mentioned  forms  are  properly  placed  together, 
will  be  given  in  more  detail  when  the  forms  are  discussed  separately, 
and  the  lines  of  interrelationship  considered. 

The  continuous  geograpliic  range  of  the  four  groups  also  seems  to 
strengthen  the  evidence  of  the  characters  that  they  are  associations 
of  directly  related  forms.  As  is  shown  on  the  maps,  the  Radix  group 
occurs  on  the  Mexican  plateau,  great  plains,  and  in  the  prairie  region; 
Sauritus  is  a  coastal  plains  group,  extending  from  British  Honduras 
to  Maine,  only  penetrating  into  the  interior  in  the  forests  of  eastern 
United  States  and  along  the  streams  of  the  great  plains;  the  Elegans 
group  occupies  the  Mexican  plateau  and,  in  the  United  States,  all  of 

« It  has  boon  a  sourco  of  n^grot  to  tho  writor  that  a  singlo  trait  could  not  be  found  to 
Boparatotho  Ehtjaiwi  and  Sirtalis  gnmps.  Most  studcnti?  of  snakes  have  encountered 
a  similar  (lifl'culty,  howovor,  for  tho  ilifforont  groups  of  snakes,  apparently  owing  to 
tho  roconcy  of  tho  order,  are  frequently  not  sharply  defined  by  any  single  difference 
that  is  obvious. 
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the  region  west  of  the  Rocky  Mountains,  only  occurring  east  of  these 
mountains  on  the  high  plateaus;  the  Sirialis  group  occupies  the 
plateau  region  in  Guatemala  and  Mexico,  and  in  addition  practically 
all  of  the  United  States  and  southern  Canada,  from  the  Atlantic  to 
the  Pacific.  The  range  of  each  of  these  groups,  as  will  be  shown 
later,  is  made  up  of  the  ranges  of  the  component  forms  placed  side 
by  side. 

The  evidence  seems  to  be  quite  conclusive,  therefore,  that  these 
groups  are  assemblages  of  directly  related  forms,  and  it  is  necessary 
now  to  consider  in  detail  the  forms  comprising  these  groups  in  order 
to  determine  the  directions  of  their  relationships.  If  this  detailed 
examination  bears  out  the  evidence  that  the  groups  are  genetic,  and 
reveals  the  direction  of  the  affinities  within  the  groups,  much  light 
should  be  thrown  upon  the  origin  and  history  of  these  snakes. 

A  key  is  given  by  which  the  forms  may  be  recognized. 

Key  to  the  fonns  of  the  genus  Thamnophis. 

a*.  Lateral  stripe  anteriorly  upon  the  third  and  fourth  rows. 
6'.  Tail  generally  more  than  .27  of  the  total  length. 
c\  Supralabials  usually  8. 

<P.  Tail  between  .25  and  .35  of  the  total  length proximus^  p.  98. 

(Illinois  to  western  Nebraska,  southward  in  eastern  Mexico  to  Central 
America.) 

d^.  Tail  between  .32  and  .38  of  the  total  length sackeniy  p.  107. 

(Principally  confined  to  Florida.) 

cP.  Supralabials  usually  7 sauritus,  p.  112. 

(United  States  east  of  the  87th  parallel,  and  north  of  Florida.) 
6^.  Tail  generally  less  than  .27  of  the  total  length. 

c*.  Dorsal  scale  rows  usually  21-19-17,  supralabials  8,  occasionally  9 

megalopSy  p.  44. 
(Southern  Arizona  and  New  Mexico,  the  plateau  of  Mexico.) 

c^.  Dorsal  scale  rows  usually  19-21-19-17,  supralabials  7'or  8 radix,  p.  70. 

(Great  plains  and  prairie  regions  of  central  North  America.) 

c^.  Dorsal  scale  rows  usually  19-17,  supralabials  6 or  7 butleri,  p.  87. 

(Indiana,  Ohio,  southern  Michigan,  western  Pennsylvania.) 

a^.  Lateral  stripe  anteriorly  upon  the  third  row  only marcianuSj  p.  58. 

(Central  Texas,  southern  New  Mexico  and  Arizona,  northern  Mexico.) 
a*.  Lateral  stripe  upon  the  second  and  third  rows. 
6'.  Dorsal  scale  rows  usually  21-19-17  or  19-21-19-17. 
c*.  Dorsal  stripe  usually  absent. 

(f .  Eye  in  contact  with  two  supralabials hammondi^  p.  133. 

(Southern  California  and  northern  Lower  California.) 

d^.  Eye  in  contact  with  a  single  supralabial anffustirostns,  p.  120. 

(Northern  part  of  the  Mexican  plateau,  southern  New  Mexico  and  Arizona.) 

c*.  Dorsal  stripe  usually  present elegans,  p.  138. 

(From  the  Rocky  Mountains  to  the  Sierra  Nevada-Cascade  Range,  inclusive.) 
6^.  Dorsal  scale  rows  usually  19-17  or  less, 
c'.  Dorsal  stripe  usually  present. 
cT.  Never  more  than  1  preocular. 

cK  Supralabials  usually  8 eqtuSf  p.  158. 

(Guatemala  to  southern  Arizona  and  New  Mexico  on  the  plateaus.) 
e^.  Supralabials  usually  7. 
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p.  Lateral  spots  fused  into  transverse  l>lotdie8  for  the  entire  length. .  - 

scalarU,  p.  127. 
(Southern  Mexico  and  northern  Central  America. ) 
/-'.  Lateral  spota  not  fused  into  transverse  blotches  for  the  entire  length. 
gK  Botli  rows  of  lateral  spots  distinct  on  the  skin;  interspaces  not  gen- 
erally red girtalis,  p.  176. 

(North  America  east  of  91st  meridian  and  south  of  the  52nd  par- 
allel.) 
g-.  Upper  row  of  lateral  spots  usually  fused  on  the  skin;  interspaces  red. 
/i*.  Dorsal  stripe  usually  covering  one  and  two  half-rows.    Width  of 

interspaces  on  skin  equal  to  the  length  of  one  scale 

parietaliSf  p.  16C. 
(From  the  91st  meridian  to  the  Pacific  coast,  exclusive  of 
western  Oregon  and  Washington,  and  south  of  the  52nd  par- 
allel.) 
h^  Dorsal  stripe  usually  coniined  to  one  row.     Width  of  interspaces  on 
skin  generally  less  than  the  length  of  one  scale,  frequently  ab- 
sent  conrinnuSy  p.  173. 

(Western  Oregon  and  Washington.) 

d^  Frequently  2  preoculars ordinoidt'^,  p.  147. 

(.California,  Oregon,  and  Washington,  west  of  the  Sierra  Nevada-Cascade 
Range.) 
c*  Dorsal  stripe  usually  absent. 
(/*  Dorsal  scale  rows  19-17. 
«*  Lateral  spots  fused  into  transverse  l)ars,  which  usually  extend  entirely 

across  the  back phenax^  p.  130. 

(Veracruz,  Mexico.) 

e^  Lateral  spots  not  fused  into  transverse  bars melanogastev ,  p.  124. 

(Southern  Mexico.) 

d'^  Dorsal  scale  rows  usually  17-19-17  or  17  15 sumichrasti,  p.  164. 

(Soutliern  Mexico.) 

THE  RADIX  GROUP   (MEGALOPS.  MARCIANUS.  RADIX.  AND   BUTLBRI). 

Af  EG  A  LOPS." 

Description, — The  Mexican  plateau,  possibly  on  account  of  its  topo- 
graphic unity,  is  the  home  of  one  of  the  most  homogeneous  forms  in 
the  genus,  notwithstanding  the  fact  that  this  form  has  been  divided 
into  four  species  (megalops  and  macrostemma  Kennicott,  and  Jlavi- 
lahris  and  insigniarum  Cope).  This  form,  if  we  succeed  in  establish- 
ing its  unity,  should  be  known  as  mi^gahpSy  and  is  undoubtedly 
the  largest  of  the  garter-snakes.  It  is  characterized  in  general 
by  having  the  lateral  stripe  on  the  third  and  fourth  rows,  mostly 
21-19-17  scale  rows,  8  or  0  supralabials,  152  to  174  ventrals,  60  to 
87  subcaudals,  and  a  proportionate  tail-length  of  .20  to  .278. 
There  is  considerable  variation  in  color,  so  that  no  single  description 
can  be  given  that  will  apply  for  the  form.  For  detailed  description 
see  page  55. 

Habits  and  habitat  reMtions, — As  is  usually  the  case  among  reptiles, 
but  little  has  been  recorded  concerning  the  habits  of  megalopSj  wliich 

<«  Thamnnphis  majulops  (  Kennicott),  Proc.  Acad.  Nat .  Sci.  Phila.,  1860,  p.  330.    In- 
cludes E.  mmrostanimi  Kknnicott,  E.  insigninrum  Cope,  and  E.  famlabris  Cope. 
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is  unfortunate,  as  a  knowledge  of  its  habitat  would  undoubtedly 
throw  much  light  upon  the  explanation  of  its  distribution.  At  first 
sight  it  seems  rather  surprising  that  a  species  of  this  genus  should 
occur  so  abundantly  in  an  arid  region,  and  three  alternative  explana- 
tions present  themselves.  It  may  be  either  a  distinctive  desert  type 
and  confined  to  arid  localities  even  in  the  more  humid  (southern) 
portions  of  its  range,  or  it  may,  on  the  other  hand,  be  addicted  to  a 
more  aquatic  habitat,  being  confined  in  the  desert  regions  to  the 
vicinity  of  water.  As  a  third  alternative  it  may  be  that  the  form  is 
able  to  adjust  itself  to  either  arid  or  moist  conditions,  a  change  that 
if  extensive  might  necessitate  a  change  of  habits. 

The  second  explanation  is  probably  most  nearly  the  true  one,  for 
the  genus  is  notably  inclined  toward  a  moist  habitat.  Cope  in  1885 
( 1885a,  386-387),  writing  of  the  habits  of  this  snake  at  Lake  Xochi- 
milco,  near  the  City  of  Mexico,  says,  '*The  ends  and  shores  of  the  piers 
are  the  resting  places  of  innumerable  water  snakes,  which  can  readily 
be  observed  from  a  canoe.  *  *  *  We  caught  a  considerable  number 
and  found  that  they  belong  to  the  two  species  above  named  [insignior 
rum  and  melanogaster].  The  E,  insigniarum  is  the  most  active, 
sooner  seeking  the  water,  where  it  swims,  keeping  close  to  the  shore, 
and  remaining  more  or  less  in  sight  until  it  conceals  itself  in  a  hole. 
*  *  *  The  food  of  both  of  these  species  is  the  Rana  montezuma 
Baird  and  another  species  allied  to  Rana  halecina.*^ 

Again  (1900,  1030)  he  writes:  *'On  being  disturbed  the  E.  macro- 
stemma  plunges  into  the  water,  but  does  not  go  far  beneath  the  sur- 
face, but  takes  refuge  under  the  edge  of  a  bank,  or  emerges  in  a  new 
spot,  so  that  it  is  difficult  of  capture.  The  columns  that  support  the 
aqueduct  that  carries  water  from  Chapultepec  to  the  City  of  Mexico 
are  covered  with  a  dense  vegetation,  which  is  continuously  watered 
by  leaks  in  the  venerable  structure.  On  examining  this  v^etation 
at  my  height  above  the  ground,  I  encountered  in  the  thick  of  it  a 
round  eye.  Exposure  revealed  first  the  head  and  then  the  body  of 
a  snake  of  this  species,  which  found  a  congenial  abode  there." 

Baker  in  1895  (1895,  120-121),  in  speaking  of  a  trip  on  Lake  Patas- 
cuaro  says,  **As  we  approached  the  island,  a  commotion  was  ob- 
served in  the  water,  and  a  snake  was  seen  to  glide  swiftly  and  noise- 
lessly away. '  I  quickly  shot  it;  on  picking  it  up  we  found  it  to  be  a 
large  species  of  water  snake  (E/ insigniarum).  As  we  pushed  our 
boat  among  the  reeds  bordering  the  island  a  great  commotion  was 
created  in  the  water  and  a  number  of  these  snakes  were  seen  to  swim 
away/' 

From  these  accounts  and  the  large  numbers  of  specimens  in  different 
museums  from  the  lakes  of  southern  Mexico,  there  can  be  no  doubt 
that  m^galops  in  southern  Mexico  not  only  thrives  in  a  moist  locality 
but  is  also  quite  aquatic  in  its  habits.     In  contrast  with  these  desciip- 
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tione  ia  that  of  Doctor  Couea  C1S75,  613),  who  states  that  according 
to  his  observations  the  species  in  Arizona  is  not  "specially  addicted  to 
the  water,  frequenting  dry  herbage  and  bushes."  This  statement  may 
justly  be  withJield  as  evidence,  however,  for,  as  will  be  shown  later, 
the  identity  of  the  species  which  Coues  referred  to  is  doubtful.  Since 
Cope's  Duck  Creek,  New  Mexico,  specimen  was  also  found  in  swampy 
ground  in  the  vicinity  of  water,  we  may  conclude  thai  as  far  as  our 
present  knowledge  goes  mfgalops  throughout  its  range  prefers  the 
vicinity  of  water.  If  this  is  true,  while  of  more  genera)  distribuUon 
in  the  southern  parts  of  its  range  (States  of  Mexico,  Puebia,  etc.),  to 
the  northward  it  probably  becomes  confined  to  those  habitats  in 
whidi  water  is  to  be  found  for  Ihe  greater  part  of  the  year. 

Range. — ^Much  of  the  unity  of  this  form  may  be  accounted  for  by 
the  character  of  the  region  wliich  it  inhabits.  Geographically  the 
Mexican  plateau  is  a  tableland  lying  at  an  elevation  of  3,000  to 
8,000  feet,  and  separated  from  the  Gulf  of  Mexico  on  the  east,  and 
the  Gulf  of  California  and  the  Pacific  Ocean  on  the  west,  by  parallel 
mountain  chains  and  a  narrow  strip  of  coastal  plain.  To  the  north 
it  descends  gently  into  the  open  basins  of  southern  Arizona  and 
southwestern  New  Mexico,  being  limited  in  its  northward  extension 
by  the  escarpment  of  the  Colorado  plateau,  thus  including  the 
Proplateau  region  of  southern  United  States  (see  Ruthven.  1907). 
Southward  it  extends  to  the  isthmus  of  Tehauntepcc,  where  it  ends 
by  the  Junction  of  the  two  parietal  moimtain  ranges.  This  plateau 
has  been  built  of  the  accumulated  waste  of  the  preexisting  mountains, 
and  volcanic  discharges,  the  existing  mountain  peaks  protruding 
through  this  mass,  mainly  in  the  higher  parts  of  the  plateau,  as 
nunalaks  in  an  ice  field  (Heilprin,  1902,  774-775). 

The  climate  of  the  plateau  may  be  characterized  in  general  as  tem- 
perate (Heilprin,  1900,  777).  The  amount  of  pretupitation  is  vari- 
able. In  southern  Mexico  it  is  comparatively  great,  the  rainy  season 
lasting  about  six  months,  and  the  streams  and  lakes  are  perpetual. 
To  the  northward,  however,  owing  to  the  influence  of  the  eastern 
chain  of  the  Sierra  Madres,  much  of  the  moisture  carried  by  the 
warm  gulf  winds  is  precipitated  on  the  coastal  plain,  so  that  in  their 
subsequent  passage  over  the  tableland  they  are  desiccating  winds. 
During  the  short  rainy  season  of_three  months  the  flora  of  this 
arid  region  grows  luxuriantly,  but  during  the  long  dry  season,  in 
which  the  region  is  exposed  to  the  glare  of  the  tropical  sun  and  the 
hot,  dry  winds,  the  vegetation  becomes  parched,  and  the  streams  and 
lakes  partially  or  entirely  dry.  The  aridity  of  this  area  increases  to 
the  northward,  from  San  Luis  Potosi  northward  being  known  as  the 
Chihuahuan  desert  that  grades  into  the  Proplateau  region  of  south- 
western United  States.  This  entire  region,  therefore  (northern  part 
of  the  Mexican  plateau  and  the  Proplateau  regions),  is  arid.    The 
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plains  and  lower  mountain  slopes  are  the  home  of  the  cactus,  mes- 
quite,  yucca,  creosote  bush,  and  prickly  pear,  while  the  summits  and 
canyons  support  a  luxuriant  growth  of  hardwoods  or  pines,  according 
to  the  altitude. 

Specimens  have  been  examined  from  Tucson  and  Yuma,  Arizona; 
Duck  Creek,  New  Mexico;  Lerdo,  Durango  and  Coyotes,  Durango; 
Guanajuato;  Ocatlan,  Jalisco;  Lake  Chalco,  Chapultepec,  City  of 
Mexico,  Chalco,  Lake  Xochilmilco,  and  Lerma,  Mexico;  Patzcuaro, 
Michoacan;  Puebla,  Puebla;  '*  South  Moimtain  or  Micrado,''  Vera- 
cruz; Colonia  Juarez,  Jimenez,  Chihuahua,  San  Andreas,  and 
Minaco,  Chihuahua.  From  these  records  the  range  of  megalops  may 
apparently  be  defined  as  the  entire  southern  part  of  the  Mexican 
plateau,  extending  northward  along  the  western  part  of  the  plateau 
into  southern  Arizona  and  New  Mexico.  Owing  to  the  fact  that  no 
real  boundary  of  the  tableland  exists  on  the  north,  no  geographical 
fine  of  demarcation  can  be  drawn  here,  and  we  find  the  species  ranging 
into  the  open  basins  of  southern  Arizona  and  southwestern  New 
Mexico,  as  far  west  as  Yuma  and  to  the  north  possibly  to  the  escarp- 
ment of  the  Colorado  plateau  (the  northernmost  records  being  Fort 
Whipple,  Arizona,  and  Duck  Creek,  New  Mexico).  Coues  (1875,  615) 
recorded  the  species  from  Fort  Whipple,  Arizona,  and  Cope  deter- 
mined his  specimens  as  this  form.  We  are  unable  either  to  find 
these  specimens  or  any  others  from  this  locality,  so  that,  in  view  of 
the  difficulty  that  has  existed  in  properly  distinguishing  the  garter- 
snakes  of  the  southwest,  this  record  should  be  held  in  abeyance  until 
supported  or  denied  by  further  evidence.  Whether  or  not  the  form 
extends  entirely  across  the  northern  part  of  the  Mexican  plateau, 
i.  e.,  into  the  States  of  Coahuila  and  San  Luis  Potosi,  remains  to  be 
discovered. 

As  we  stated  in  the  consideration  of  the  environmental  conditions, 
there  are  no  geographic  barriers  in  an  east  and  west  direction  on  the 
plateau,  and  megalops  probably  ranges  over  the  entire  area  (Fig.  13). 

Variation. — The  uniformity  of  topograph}^  is  clearly  expressed  in 
the  homogeneity  of  scutellation,  and  the  variation  when  properly 
determined  elucidates  many  of  the  questions  that  have  arisen  over 
the  division  of  the  form.  Bearing  in  mind  that  the  males  have  as 
a  rule  a  longer  tail  and  more  ventral  and  subcaudal  plates  than  the 
females,  and  making  allowance  for  the  irregularities  caused  by  a 
marked  dominance  of  either  in  the  averages,  it  will  become  evident 
that  a  great  similarity  in  scutellation  prevails  all  over  the  plateau 
from  Puebla  to  Arizona.  .  The  scale  rows,  only  in  rare  instances^  vary 
from  21-19-17  by  the  presence  or  absence  of  a  row;  the  ventrals  vary 
from  152-173  with  an  average  of  about  160-165;  the  tail  length  is 
about  .23  of  the  total  length  in  the  males  and  .21  in  the  females^  and 
the  number  of  labials  oscillates  about  an  average  of  8  or  8.5.     So 


cloaely  ia  this  unity  preserved  over  the  entire  extent  of  the  range  that 
it  ia  only  by  carefully  plotting  the  data  from  large  scries  that  any 
dofinitLt  trend  in  the  variations  can  be  observed.  When  this  is  done, 
however,  there  is  seen  to  be  a  distinct  although  slight  decrease  in 
scuteilation  and  tail  length  toward  the  south. 


PlO.  la.— T>1(tTBIIIUTIi 


From  Arizona  to  I'atzcuaro,  Michoacaii,  no  specimen  has  been 
examined  with  less  than  21-15)-17  scale  rows,  but  6  out  of  45  speci- 
mens from  the  intervening  region  exliibit  a  'tendency  to  have  more 
than  tliia  number,  in  the  presence  of  an  extra  row  on  either  side  for  a 
varying  distance,  thus  making  the  formula  21-23-21-19-17,  the 
extra  row  never  exlemlini;  to  the  head.     South  of  this  tocalitv  hut 
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one  specimen  has  been  examined  with  more  than  21-19-17  rows, 
while  about  the  City  of  Mexico  and  in  Puebla  a  considerable  propor- 
tion have  the  reduced  formula  of  19-21-19-17,  and  in  three  specimens 
from  Veracruz  one  has  21-19-17,  one  19-21-19-17,  and  the  third 
19-17,  the  smallest  number  for  the  species.  It  is  also  of  interest  to 
note  here  that  the  type  of  Jlamlahris  which  was  from  Veracruz 
(State)  was  said  to  have  had  19  scale  rows  (Cope,  1866,  306).  In 
the  diagram  that  constitutes  fig.  14  we  have  attempted  to  represent 
graphically  this  geographical  variation  in  the  number  of  scale  rows. 
The  number  of  specimens  at  our  disposal  may  perhaps  seem  too 
small  upon  which  to  bavse  conclusions  as  to  the  variations  in  the 
mimber  of  scale  rows,  since  it  has  often  been  affirmed  that  the  number 
may  vary  a  row  or  two  in  the  same  locality.  Bearing  in  mind,  how- 
ever, the  narrow  limits  of  individual  variation  shown  in  our  locality 
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records  and  indicated  on  our  diagram,  it  may  be  clearly  seen,  even 
from  this  limited  series,  that,  although  slight,  the  decrease  in  the 
number  of  rows  from  Patzcuaro  southward  is  entirely  definite;  while 
a  similar  reduction  is  indicated  to  the  northward  that  may  or  may 
not  be  confirmed  bv  lartjer  series. 

In  the  number  of  labials,  as  in  the  case  of  the  dorsal  rows,  the 
question  of  sex  may  be  ignored  and  the  averages  plotted  directly,  as 
has  been  done  on  the  diagram,  fig.  15.  By  comparing  the  tables  it 
will  be  ^i^QW  that  altliough  the  arithmetical  mean  Is  quite  constant, 
it  is  not  uncommon  to  find  9  su})ralabials  and  10  infralabials  in 
Chihuahua;  that  no  specimen  north  of  Patzcuaro  has  been  observed 
with  less  than  8,  and  that  south  of  this  locality  9  labials  very  seldom 
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occur.  This  variation  is  so  slight  that  were  it  not  for  the  considerable 
number  of  specimens  upon  which  the  averages  have  been  based  it 
might  almost  be  ignored.  However,  it  indicates,  we  believe,  that 
there  is  a  geographical  variation  in  these  plates,  correlated  with  the 
decrease  in  the  number  of  scale  rows  to  the  southward  in  Mexico.     As 
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we  have  before  stated,  the  number  of  infralabial  plates  is  more  subject 
to  individual  variation  and  requires  a  larger  series  than  is  here  avail- 
able to  furnish  the  mean  number  for  each  locality.  Fig.  16  will  show 
the  amount  of  variation  in  the  material  examined. 
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In  regard  to  the  ventral  scutes  a  similar  variation  is  to  be  observed, 
but,  as  indicated  above,  the  question  of  the  sex  of  the  specimens 
examined  must  be  carefully  noted.  In  general  it  may  be  said  that 
there  are  in  the  males  from  0  to  17  more  plates  than  in  the  females, 
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SO  that  if  one  sex  greatly  predominates  in  a  locality  it  may  throw  the 
average  either  above  or  below  that  of  another  locality  in  which  the 
opposite  sex  prevails,  and  thus  obscure  any  geographical  variation  that 
may  exist  unless  very  pronounced.  Even  when  each  sex  is  plotted  by 
itself  geographical  variation  may  be  obscured  by  the  individual  vari^ 
tion  owing  to  the  small  number  of  specimens.  If,  however,  it  can  be 
shown  that  there  is  a  similar  geographic  variation  in  both  sexes  and 
this  cause  of  fluctuation  is  removed  by  combining  the  two  sexes  in 
approximately  equal  proportions,  the  increased  amount  of  material 
should  reduce  the  individual  variation  and  also  tend  to  decrease  both 
the  sexual  and  individual  variations  below  the  geographic. 
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When  the  range  of  variation  in  the  two  sexes  is  examined  separately 
it  is  found  that  in  Chihuahua  the  average  number  of  gastrosteges  in 
the  males  is  170  and  in  the  females  165,  a  condition  that  seems  to 
prevail  southward  neariy  to  Patzcuaro;  at  the  City  of  "Mexico,  how- 
ever, it  is  165  in  the  males  and  160  in  the  females,  which  indicates  a 
reduction  in  gastrosteges  in  both  sexes  very  similar  to  that  of  the  scale 
rows.  In  diagram,  fig.  17,  I  have  plotted  the  locality  variations  in 
the  number  of  these  plates,  and,  although  the  sexes  are  only  approxi- 
mately equally  represented  in  each  series,  I  believe  that  the  mean 
represents  nearly  the  average  number  for  each  locality.  If  I  am 
right  in  this  it  \vill  be  seen  that  there  is  a  gradual  decrease  in  the  number 
of  ventrals  from  Chihuahua  and  Patzcuaro  toward  Mexico  City  and 
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Puebla.  While  a  similar  reduction  is  indicated  in  my  material  from 
southern  Arizona,  the  series  upon  which  the  computations  are  based 
is  too  small  to  be  relied  upon  as  representative. 

The  variation  in  the  number  of  subcau<!al  plates  is  very  similar  to 
that  of  the  ventral  plat«s,  but,  owing  to  the  much  wider  range  of 
both  sexual  and  individual  variations,  the  geographic  is  even  more 
liable  to  be  obscured.  In  ^neral  the  males  may  be  said  to  have  from 
none  to  about  10  urosteges  more  than  the  females,  wliile  the  individual 
variation  in  the  males  may  be  as  high  as  12  and  in  the  females  S. 
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If  we  take  only  those  localities  from  which  seven  or  more  specimens 
have  been  examined  and  examine  the  range  of  variation  in  the  two 
sexes,  there  is  shown  that  in  Chihuahua  and  Durango  the  variation 
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scutellation,  observed  in  the  case  of  the  scale  rows,  labials,  and 
gastrosteges. 

To  summarize,  then,  there  is  exhibited  in  this  form  a  decided 
tendency  toward  a  decrease  in  the  number  of  scale  rows  toward 
the  southern  part  of  the  Mexican  plateau,  which  is  correlated  with 
an  apparent  decrease  in  the  number  of  labial,  ventral,  and  subcaudal 
plates,  and  the  locality  records  suggest  that  a  similar  reduction 
in  the  number  of  scale  rows  and  ventrals  exist  in  southern  Arizona. 
In  general  I  think  that  it  can  be  safely  affirmed  that  this  reduction 
in  scutellation  to  the  southward  is  an  evidence  of  dwarfingin  this  form, 
although  it  is  impossible  to  prove  it,  of  course,  by  measurements. 

The  proportionate  tail  length  of  specimens  from  the  various 
localities  has  been  examined  and  seems  to  be  quite  constant  through- 
out the  entire  province,  although  an  apparent  geographic  variation 
in  this  trait  seems  to  be  demonstrable.  In  Chihuahua  it  varies 
from  .24  to  .27  of  the  total  length  in  the  males,  and  in  the  females 
from  .20  to  .23,  while  about  the  cities  of  Mexico  and  Puebla  it  drops 
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to  .20  to  .22  (females)  and  .21  to  .24  (males).  When  these  are 
averaged  in  equal  numbers  and  plotted  (fig.  19),  a  slight  decrease  in 
the  average  length  of  the  tail  to  the  southward  is  evident.  It  is 
true  that  this  reduction  only  amounts  to  .03,  but  it  must  be  noted 
that  the  sexual  and  the  individual  variations  have  been  excluded  in 
large  part,  while  a  reduction  approximately  equal  to  the  extremes 
of  variation  in  either  sex  in  one  locality  is  still  indicated.  This 
decrease  in  the  length  of  tail  should  not  be  confused  with  the  de-^ 
crease  in  the  number  of  dorsal  rows,  labials,  or  gastrosteges,  of 
which  it  is  entirely  independent,  but  it  possibly  explains  in  part  the 
reduction  in  the  number  of  subcaudals. 

When  the  scutellation  and  tail  length  is  plotted,  the  value  of  the 
divisions  that  have  been  made  of  the  group  on  the  basis  of  these 
characters  is  at  once  revealed.  In  1860  Kennicott  (1860,  330) 
described  a  specimen  labeled  *' Tucson  and  Santa  Magde"  (No.  965, 
U.S.N.M.),  collected  by  Major  Emory  and  A.  Schott,  which  h9,d  a 
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proportionat<j  tail  length  of  .25,  giving  it  the  name  of  mtgalops. 
Immediately  following  this  he  (lescrihed  a  specimen  from  the  City 
of  Mexico,  by  Major  Rich,  giving  no  measurements,  prohably  owing 
to  the  fact  that  the  fail  was  broken.  In  1885  Professor  Cojw  {1885b, 
173),  in  giving  a  synopsis  of  these  forms,  listed  as  megalops  a  speci- 
men collected  by  himself  on  Duck  Creek,  New  Mexico,  which  had  a 
tail  length  of  .26,  and  stated  that  inacrmtemvia  (.insigniarum)  may 
be  diatinguished  by  its  shorter  tail.  In  1886  Cope  (1886,  285)  again 
listed  as  megalops  ten  specimens  collected  by  Wilkinson  at  Chihuahua 
and  stated  that  they  (Ud  not  differ  from  the  Duck  Creek  specimen. 
In  1892  (1892,  646),  in  a  key  to  the  species  of  garter-snakes,  he  gives 
as  the  distinguishing  differences  that  megalops  bos  a  tail  length  of 
less  than  one-third  and  more  than  one-fourth  the  total  length,  while 
in  irmcrostemm-a  it  is  more  than  one-fourth  and  not  less  than  one- 
fifth,  and  on  a  subsequent  page  (651)  lists  three  specimens  of  macro- 
stemma  (irmgniarum)  said  to  be  from  near  Prescott,  Arizona,  thus 
extending  the  range  of  the  latter  to  cover  most  of  the  region  occupied 
by  the  former. 

In  1901  Brown  (1901,  22),  in  endeavoring  to  straighten  out  the 
American  representatives  of  the  group,  found  in  five  specimens  from 
Mexico  "  the  tail  to  be  about  one-fourth  of  the  length,  or  longer  than  in 
most  adult  megalops,  which  reverses  the  proportions  given  by  Cope." 
This  threNv  the  Arizona  (in-sigjiiaruvi)  specimens  of  Cope,  which  as 
Brown  shows  are  from  Tucson  instead  of  Prescott,  with  megalops, 
which  now  becomes  distinguished  from  macrostemma  by  the  presence 
of  a  shorter  tail;  macrostemma  is  excluded  from  the  United  States, 
being  replaced  by  megalops  in  southern  New  Mexico  and  Arizona. 

The  solution  of  this  tangle  is  not  hard  to  find  if  we  take  into  con- 
sideration the  sex  of  the  specimens.  In  the  first  place,  both  Ken- 
nicott's  type  of  megalops  and  Cope's  Duck  Creek  specimens  are 
males,  the  latter  having  a  shghtly  longer  tail  than  is  usual,  while  the 
type  of  TnacrostemTna  (although  not  measured),  and  a  number  of 
other  specimens  from  southern  Mexico  examined  by  Cope  were 
females,  while  at  least  some  of  those  that  he  measured  (type  of 
inaigniarum)  from  the  latter  region,  although  males,  have  short  tails, 
owing  to  the  shortening  that  we  have  shown  to  take  place  toward 
the  southern  part  of  the  range.  Finally,  Brown's  Tucson  specimens 
were  females  with  characteristically  short  tails,  which  led  him  to 
reverse  Cope's  description. 

As  a  matter  of  fact  there  is,  as  shown  by  our  diagrams,  a  slight 
decrease  in  the  tail  length  of  the  tail  to  the  southward.  But  the 
amount  is  entirely  too  small  upon  which  to  distinguish  a  variety, 
much  less  a  species,  and  the  same  thing  holds  true  in  regard  to  the 
scutellation.  I  have  also  stated  that  while  a  decrease  in  the 
scutellation  in  the  southern  psirts  of  New  Mexico  and  Arizona  is 
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sug^esteil,  the  Leinlencv,  if  it  exists,  is  not  at  all  well  defined.  As 
regards  the  numWrof  subciiudalsaiui  tail  length  in  Arizona,  the  num- 
ber of  available  specimens  is  far  too  small  to  settle  this  point,  although 
the  maximum  number  of  subcautlal  plates  in  the  males  is  86,  while 
the  tail  length  remains  the  same  aa  in  the  Chihuahuan  specimens. 
As  regards  the  number  of  ventral  scutes  there  is  an  apparent  reduc- 
tion,since  the  maxinmni  number,  even  in  the  males,  is  but  165,  while 
the  minimum  exhibited  by  the  females  is  153.  It  is  to  be  observed, 
however,  that  although  chiefly  male  records  of  the  number  of  urosteges 
are  to  be  had,  this  is  due  to  the  fact  that  it  is  the  tails  of  the  females 
in  this  lot  that  are  mostly  mjured,  and  that  the  females  actually 
predominate  in  the  records,  wliich  explains  the  low  number  of  ven- 
trab.  In  respect  to  the  labials  the  averago  at  Tucson  is  8.3,  which 
is  practically  the  same  as  in  Chihuahua.  The  similarity  in  scutel- 
lation  and  tail  length  between  Arizona  and  Chihuahua  specimens  is 
thus  very  close,  and  there  is  no  reason  to  believe  that  a  larger  number 
of  specimens  will  materially  disturb  it,  so  that  it  is  impossible  to 
divide  the  group  here  on  this  basis. 

One  more  trait  of  the  Mexican  nief/alojis  remains  for  us  to  examine. 
Nearly  the  same  diinculties  have  arisen  over  the  attempt  to  dis- 
tinguish different  forms  witliin  this  species  on  the  basis  of  color  as  we 
have  seen  above  to  have  arisen  in  the  attempt  to  divide  it  on  the 
basis  of  tail  length.  As  is  well  established  by  the  specimens,  there  is 
a  considerable  range  of  variation  in  color,  but  it  remains  to  be  seen 
whether  this  is  individual,  sexual,  or  geographic.  In  general  the 
color  may  l)e  defined  as  some  shade  of  olive  or  brown,  with  three 
light  stripes  distinct  or  obscure-  The  lateral  is  on  the  third  and 
fourlhrows,  anteriorly,  posteriorly  on  the  third  only,  on  the  second  and 
third,  or  indistinct.  The  dorsal  stripe  covers  a  varying  distance  of 
from  1  to  3  scale  rows  on  either  side  of  the  median  dorsal  one.  The 
lateral  spots  are  obscured  on  the  scales  in  the  dark  specimens,  but 
are  distinct  in  the  lighter  ones,  and  when  present  occur  on  all  but 
the  keels  of  the  involved  scales.  Of  the  variations  of  this  general 
type  four  color  phasea  may  be  noteil: 

First.  The  ground  color  is  dull  browTiish  olive,  with  the  lateral 
spots  visible  on  the  edges  of  the  involved  scales,  but  not  prominent, 
owing  to  the  dark  color.  The  lateral  stripe  is  greenish  olive,  the 
dorsal  strijje  dull  greenish  yellow  on  tlie  median  and  one-half  of  the 
adjacent  rows,  the  edges  not  being  well  defined.  The  supralabials 
are  dark  greenish  yellow,  narrowly  margined  with  black;  the  head 
olive  brown  and  the  parietal  spots  very  small.  The  belly  is  bluish 
green,  clouded  with  yellow  anteriorly;  the  chin  and  throat  also  being 
yellow.     (127!).  Field  Museum.) 

Second-  The  ground  color  of  the  above  type  may  Iwcome  so  dark 
as  to  appear  nearly  black,  entirely  obscuring  the  spots  on  the  scales. 


The  lateral  stripe  is  then  dark  and  nearly  nbscured,  the  dorsal  stripe 
represented  only  by  dark  yellow  keels  on  the  median  rows  of  suales, 
the  head  black,  parietal  spots  lacking,  labials  verj'  dark  brown,  belly 
dark  bluish,  chin  and  throat  yellow,  and  the  supralabials  brownish. 
(1097,  Field  Museum.l 

Third.  The  grouni!  color  is  dark  yellow,  the  black  spots  on  the 
skin  also  conspicuous  on  the  scales,  and  covering  all  but  the  keels  of 
those  invoive(l.  The  stripea  are  only  indicated  by  the  fact  that  the 
spots  do  not  encroach  as  much  upon  the  scales  of  certain  rows.  The 
dorsal  stripe  is  wide,  covering  from  three  to  five  rows.  The  head  is 
brownish  yellow,  parietal  spots  verj"  small,  labials  dark  yellow  and 
narrowly  margincl  with  black,  the  belly,  chin,  and  throat  bright 
creamy  yellow.     (1098,  Field  Museum.) 

FourOi.  The  ground  color  is  light  brownish  olive:  the  lateral 
spots  occur  only  on  the  edges  of  the  scales,  and  the  stripes  are  bright 
yellow  and  very  distinct.  The  head  is  light  brown,  the  parietal 
spots  small,  and  the  labials  bright  yellow,  as  are  also  the  pre-  and 
postoculars,  and  a  postoral  crescent.  Distinct  nuchal  blotches. 
The  belly  is  greenish  yellow,  and  the  chin  and  throat  bright  yellow. 
(1320,  Field  Museum.) 

Kennicott's  type  of  niacroahmma  corresponds  in  color  to  that 
which  we  have  described  as  phase  1.  In  1S66  Professor  Cope  (1866, 
306)  described  a  new  species  which  he  called  favilahns,  from  two 
specimens  sent  to  the  Smithsonian  Institution  by  Doctor  Sartorius, 
which  were  labeled  "Tableland  or  Southern  Moimtains  of  Mexico." 
Unfortimately  the  types  are  now  lost,  but  according  to  the  descrip- 
tion there  can  be  little  doubt  but  that  they  were  identical  with  color 
phase  4  as  described  above.  There  are  at  the  present  time  three 
specimens  in  the  U.  S.  National  Museum  (2400.'i^-5)  whicii  are 
labeled  "South  Mountains  or  Micrador  Vera  Cru2,"  and  were  col- 
lected by  Doctor  Sartorius.  These  are  probably  the  specimens 
referred  to  by  Cope  (1866,  307),  wluch,  although  he  docs  not  mention 
the  resemblance,  also  seem  to  be  referable  to  this  phase. 

In  18S5  Cope  (1885b,  172)  again  established  a  new  species  (inaig- 
niarum)  on  the  basis  of  a  specimen  taken  by  himself  at  Chapultepec, 
Mexico,  giving  as  its  principal  characteristics  the  absence  of  the  dorsal 
strij)e  and  occipital  spots.  It  is  impossible  to  distii^uish  the  particular 
form  he  had  in  mind  from  this  description,  but  fortunately  both  the 
type  and  cotype  are  available  and  correspond  to  oiir  color  phast;  No. 
3;  the  cotype  especially  being  a  very  good  example  of  this  style  of 
coloration.  In  that  paper  (p.  173),  in  an  attempt  to  give  compara- 
tive diagnoses  of  the  forms  of  this  group,  he  distinguishes  imigniaruin 
horn  Jlamlabris  by  the  absence  of  the  dorsal  stripe  and  occipital  spots 
in  the  former.  It  will  be  seen,  however,  that  this  cannot  be  done, 
since  there  is  a  dark  phase  (No.  2)  which  is  similarily  characterized 
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by  an  obscurity  of  these  markings.  In  1892  he  apparently  recog- 
nized this  fact  and  the  near  relationstiips  of  these  forms,  as  he 
describes  them  all  as  forms  of  macrostemma,  evidently  including 
insiffniarum  specimens  with  oljscure  markings  both  of  the  yellow  (3) 
and  black  (2)  phases,  since  he  states  that  the  type  of  macrosteinma 
is  intermediate  in  color  between  insiqniai^Tn  aiul  flavH/ihris.  In 
1900  he  carried  this  farther  and  reduced  flaviUihris  and  inaigniarum 
to  the  standing  of  varieties,  but  defined  macrosiemma  (ijisignmrum)  as 
being  larger,  darker  colored  and  having  the  spots  and  bands  indistinct 
and  the  parietal  spots  generally  absent,  as  distinguished  from 
favQnbris  with  its  highter  colored  gitmnd,  yellow  labials,  stripes, 
belly,  and  parietal  spots,  Aa  we  have  shown  in  the  description  of 
the  color  phases,  the  ground  color  in  the  original  insigniaruvi  form  is 
yellow,  so  that  although  Cope  was  justifietl  in  combining  ijisigniarvm 
and  niacrostemma,  as  all  intermediate  color  phases  oe«ur,  he  has 
limited  his  description  to  include  only  the  dark  forms,  phase  1  and  2, 
and  placed  the  name  insi^iarvm  in  the  synonymy  of  luacrosteinma, 
but  at  the  same  time  excluded  the  color  phase  to  which  it  was 
originally  given,  putting  these  specimens  v\i\\  jiamlahris.  That  this 
is  acrtually  the  case  is  further  shown  by  the  fact  that  he  subsequently 
labeled  several  specimens  of  the  yellow  phase  (3)  as  fiavilahris. 

As  a  matter  of  fact  it  is  absurd  to  attempt  to  distinguish  subspecies 
on  these  color  phases,  and,  indeed,  impossible  to  do  so  and  still  observe 
geographic  probability.  If  we  ignore  all  questions  of  nomenclature 
and  examine  the  color  phases,  it  will  be  foimd  that  numbers  1 ,  2, 
and  3  may  all  occur  in  the  same  locahty  and  intergrade  perfectly, 
but  seem  to  be  quite  distinct  from  phase  4,  with  its  more  distinct 
markings.  If  we  examine  the  range  of  the  specimens,  however,  we 
will  find  that  the  color  phases  1,  2,  and  3  are  only  represented  in  the 
southern  part  of  Mexico,  and  that  they  include  all  of  the  specimens 
taken  about  the  lakes  in  this  region  (Patzciiaro,  Chaico,  Xochimiico), 
while  phase  4  is  found  to  the  north  in  Arizona,  Cliihuahua,  Durango, 
and  Guanajuato,  and  in  VeracruB  and  Puebla.  They  can  therefore 
hardly  be  classed  as  either  individual  or  racial  variations,  an<i  since 
they  are  not  sexual,  males  and  females  being  foimd  of  either  color, 
the  suggestion  arises  at  once  that  they  may  be  due  more  or  less  to 
local  environmental  influences.  This  explanation  is  enforced  by  the 
fact  that  the  specimens  taken  about  the  lakes  Chaico  and  Patzcuaro 
(the  forms  with  obscure  markings)  represent  the  aquatic  forms  whose 
habits  liave  been  described,  while  those  in  the  more  arid  regions  are 
the  phase  4,  Tliis  e:(planation  nmst  be  taken  with  extreme  caution, 
however,  for  in  very  few  cases  is  there  data  with  individual  specimens. 
It  is  advanced  principally  to  call  attention  to  the  need  of  detailed 
study  on  this  point. 

Enough  has  been  said  to  establish  the  homogeneity  of  the  form 
megaloiis  throughout  its  range.     This   uniformity,  which  is  in  har- 
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mony  with  the  ahseno«  of  eeoRraphic  barriers,  is  expressed  in  scutcl- 
latiun,  tail  Inngth,  and  color.  There  are,  however,  variations  both 
in  scntellatioii  and  color.  The  color  varieties  are  not  indivi<lual  or 
sexual,  but  seem  to  be  partly  at  least  assix-iated  with  the  dampness 
of  the  environments.  The  variations  in  scutellation  and  tail  length 
are  in  the  nature  of  a  scarcely  perceptihle  decrease  toward  the  soiitli. 
This  reduction,  as  shown  by  our  diagrams,  is  a  general  one,  and 
involves  the  number  of  dorsal  scale  rows,  ventral  and  subcaudal 
plates,  and  supralabials,  being  best  marked  in  tlie  case  of  the  dorsal 
scale  rows. 

Affinities. — If  we  can  base  our  faith  upon  the  position  01  the  lateral 
stripe  there  can  be  no  doubt  that  megalops  is  a  member  of  the  Radix 
group,  since  there  is  never  any  doubt  of  its  position  being  upon  the 
third  and  fourth  rows,  for  the  greater  part  of  the  lengtli.  Although 
posteriorly  this  stripe  seems  to  deseend  to  the  second  and  third  rows, 
there  has  not  been  a  single  specimen  examined  or  recorded  in  wliicn 
it  departed  from  the  third  and  fourtli  roi«  anteriorly,  even  in  those 
specimens  with  a  reduced  scutellation.  It  is  in  this  respect  sharply 
defined  from  all  other  forms  on  the  plateau  of  Mexico,  only  to  the 
northward  (southern  Arizona  and  New  Mexico)  coming  in  contact 
with  a  similar  form. 

M.lRCIANVS.a 

Vescription.—We  have  seen  tliat  the  arid  basins  of  southern  Ari- 
zona and  New  Mexico  are  inhabited  by  one  species  of  the  Radix 
group,  the  Mexican  megalops.  It  is  also  the  home  of  another  char- 
acteristic and  well  marked  form,  known  as  nmrcianus,  which  is  prob- 
ably entitled  to  the  distinction  of  bemg  the  most  pallid  form  in  the 
genus.  This  sjiecies  was  described  bj"  Baird  and  Girard  in  1853  (1853, 
36-37)  from  a  specimen  taken  near  Cache  Creek  in  what  is  now  Okla- 
homa, and  is  characterized  by  the  presence  iif  21-19-17  dorsal  rows 
of  scales,  8  supralabials,  about  155  ventral  plates,  about  itS  subcau- 
dals,  and  a  tail  length  of  about  .23  in  tlie  males  and  .22  in  the 
females.  The  lateral  stripe  is  very  hght,  on  the  third  row  of  scales 
only  anteriorly,  posteriorly  l)eing  upon  the  second  and  third  rows. 
The  general  ground  color  is  light  brownish  yellow,  which  is  in  marked 
contrast  to  the  black  markings.  In  view  of  the  fact  that  it  has  for 
years  be«n  considered  a  subspecies  of  eUgans,  it  may  ap[>ear  strange 
to  some  herpetologists  that  this  species  should  be  considered  a  mem- 
ber of  the  Radix  group.  We  hope,  however,  to  be  able  to  justify 
our  position  hy  showing  that  there  is  in  reality  leas  difficulty  in  refer- 
ring it  here  than  to  the  other  groups  in  the  genus. 


n  Thavmophu  vmrcianua  (Baihu  and  GmAHUl,  ratalinii"' of  North  \ 
tilts,  1853,  pp.  3(^37.  Indudes  the  Biitxnia  €{egaiw  imrcimia  ••!  laU'i 
E.  nigrolaltrii  Bhowh  (188B,  pp.  421-122). 
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IJabits  and  hahilai  relationit. — Rarely  is  it  possible  to  obtain  a  suf- 
ficient number  of  records  to  map  in  detail  the  range  of  any  form, 
but  if  we  know  its  preferred  habitat  we  can,  in  doubtful  regions, 
determine  more  or  less  accurately  the  probable  extent  of  its  range 
by  the  limits  of  the  environmental  conditions  with  which  it  is  usually 
associated.  In  the  present  case  such  data  would  be  of  great  value, 
but  imfortunately,  as  far  as  we  have  been  able  to  find,  there  is  prac- 
tically nothing  recorded  on  the  habits  of  niareianus,  with  the  excep- 
tion of  the  general  conditions  of  the  region  it  inhabits.  I  have 
observed  elsewhere  {Ruthven,  lfl07,  580)  that  it  is  occasionally  at 
least  found  in  the  vicinity  of  streams,  which  is  in  harmony  with  the 
known  habits  of  the  other  arid  region  forms  in  the  genus  (fig.  20). 


Range. — The  region  inhabited  by  inardanus  includes  the  Proplateau 
region  of  southern  Arizona,  New  Mexico,  and  Texas,  the  central  part 
of  the  latter  State,  and  northern  Mexico.  We  have  already  briefly 
discussed  the  geographic  and  climatic  conditions  of  the  Projilateau 
region,  so  there  remains  to  be  considered  only  the  environmental 
conditions  in  the  Texas  portion  of  the  range  of  tliis  form.  This 
region  may  for  convenience  be  divided  into  two  physiographic  regions; 
the  prairie-plains  region,  situated  roughly  to  the  east  of  the  Pecos 
River,  north  of  the  tliirtieth  parallel  and  west  of  the  ninety-eighth 
meridian,  and  the  Rio  Grande  plain,  which  occupies  the  triangular 
area  between  the  prairie-plains,  Rio  Grande  River,  and  niaety-eightli 
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meridian.  As  here  defined,  the  prairie-plains  region  includes  the 
"Central  Province"  of  Hill  and  the  strip  of  prairie  that  ext«nd9 
southward  from  Austin  to  the  Rio  Grande  plain.  The  Rio  Grande 
plain,  as  we  use  the  term,  is  synonymous  with  the  "Lower  Rio 
Grande  Country"  of  Hill  (see  fig.  21)! 

To  the  east  of  the  Ea.st  Front  Ranges,  the  western  Texas  region 
descends  from  the  high  plateaus  bordering  the  Rocky  Mountains 
in  northern  New  Mexico  by  a  series  of  broad  plains  arranged  in  the 
form  of  a  great  stair  (as  described  by  Hill)  to  the  Gulf  of  Mexico, 
The  higher  part  of  this  area  constitutes  part,  of  the  plateau  region  of 
western  I'nitcd  Stales  and  is  hounded  on  the  south  and  east  b^  a 
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line  running  from  Del  Rio  to  Austin  and  from  here  west  and  north 
to  Oklahoma.  To  the  eastward  the  plateaus  grade  down  into  the 
prairie  region,  which  forms  a  broad  band  across  central  Texas  and 
extends  to  the  northward  beyond  the  State. 

The  climatic  conditions  of  these  regions  are  well  illustrated  by 
the  character  of  the  vegetation.  The  Trans-Pecos  region  is  a  part 
of  the  Proplateau  region  uf  southern  Arizona  and  New  Mexico,  and 
the  conditions  are  very  similar  to  those  in  the  latter  States.  The 
rainfall  is  mostly  below  10  inches,  and  the  evaporation  is  high,  which 
with  the  scanty  rainfall  prevents  the  occurrenee  of  arboreal  vegeta- 
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tion,  except  on  the  higher  summits.  The  flora  of  the  plains  and  the 
slopes  below  the  timber  zones  consists  of  sucli 'forms  as  the  sotol, 
ocotillo,  creosote-bush,  niesquite,  and  a  host  of  cactuses. 

To  tlie  east  of  the  East  Front  Ranges  the  climate  becomes  pro- 
gressively more  moist  tlian  that  of  the  Proplateau  region,  although  the 
rainfall  continues  1)g1ow  30  inches  to  the  ninety-eighth  meridian.  On 
the  sandy  plains  of  the  lower  Rio  Grande,  with  its  dense  growths  of 
chaparral  and  intervening  prairies,  the  conditions  are  still  verj-  arid, 
owing  to  the  low  humidity  and  small  rainfall,  but  to  the  eastward 
the  grasses  become  more  niesLiphytic  and  grade  into  the  eastern  for- 
ests near  the  98th  meridian.  To  the  northward  the  forest  margin  ia 
bordered  on  the  west  by  the  mesopliytic  grass  associations  of  the 
prairies  that  rise  to  the  westward  to  the  solid  buffalo  grass  forma- 
tion of  the  high  plains. 

The  ninety-eighth  meridian,  as  has  been  pointe<l  out  by  Hill  (1900) 
and  in  more  detail  by  Bray  (1901  and  1004),  and  Bailey  (1905),  marks 
in  a  general  way  the  boundary  between  the  mesophytic  forest  of 
southeastern  United  States  and  the  great  grass  country  of  Texas. 
This  doubtless  marks  equally  well  the  dividing  line  between  the 
fauna  of  these  two  areas.  As  Bailey  has  shown,  it  marks  the  eastern 
limit  of  the  mesquite,  Texan  woodpecker,  and  Texas  rattlesnake. 

Owing  to  the  extreme  paucity  of  records,  it  is  impossible  to  liraw 
the  geographic  boundaries  of  marcianns,  except  in  a  very  general 
way.  The  range  has  been  defined  by  Cope  (1892,  656)  as  '  'restricted 
to  the  valley  of  the  Rio  (irande  from  Colorado  to  its  mouth,  extend- 
ing eastward  into  Texas  as  far  as  the  Concho  and  Nueces  rivers," 
but  as  specimens  have  been  taken  in  Arizona,  the  range  as  given  by 
Brown  (1901,  24),  "Central  Texas  to  western  Arizona"  is  more 
nearly  correct.  But  little  importance  can  be  placed  in  locality 
records  for  this  form  until  the  specimens  have  been  examined.  In 
1875.  Yarrow  (IS75,  573),  in  writing  of  this  form,  remarked  that  the 
last  specimens  of  ragraTi.s  (.elegans)  seen  were  at  Taos,  New  Mexico, 
on  the  north  side  of  the  Picoris  Mountains,  while  on  tlie  south  side  of 
these  mountains  marcianus  was  said  to  occur  for  the  first  time,  and 
specimens  were  listed  from  ' '  San  Ildefonso,  New  Mexico,"  '  'Abiquiu, 
New  Mexico"  (3),  "Taos,  New  Mexico,"  and  "Pueblo,  Colorado"  (2). 
Unfortunately  only  field  numbers  are  given  for  these  specimens, 
so  tiiat  they  cannot  be  located  with  certainty,  but  the  only  speci- 
mens in  the  U.  S.  National  Museum  from  these  localities  bearing  the 
date  and  collectors  recorded  by  Yarrow  are  three  specimens  of  ele- 
gaiia  from  Abiquiu  (No.  8728),  one  specimen  of  elegans  labeled  '  'New 
Mexico"  (No.  8421),  and  two  specimens  of  rad'u^  from  Pueblo  (No. 
8581).  The  particular  specimens  from  San  Ildefonso  listed  by  Yar- 
row as  marcianus  cannot  be  determined  with  certainty,  as  there  are  a 
number  of  specimens  in  the  U.  S.  National  Museum  bearing  the  same 
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date  and  locality.  There  are,  however,  two  specimens  from  San  Ilde- 
fonso  (8416-8417)  of  egites  that  are  labeled  marcianus,  while  it  is  to 
be  noted  that  the  only  specimens  from  Taos  in  the  Musemn  are 
elegans. 

With  these  gross  errors  confronting  us  in  the  literature,  it  is  evi- 
dent that  we  can  trust  neither  the  general  ranges  given  nor  the  detailed 
locality  records.  I  may  l>e  excused,  therefore,  for  confining  my 
discussion  of  the  range  of  this  group  principally  to  the  specimens 
that  I  have  examined.  Fortunately  the  doubtful  localities  are 
rare,  for  I  have  examined  the  specimens  upon  which  most  of  the 
records   have   been  based.     I  hfive  examined  specimens  with  defi- 


nite locality  recoriis  as  follows:  Fort  Yuma,  Califumia;  Wlut©  Horse 
Springs,  and  Fort  Supply,  Oklahoma;  Matamoras  and  Charco  Escon- 
dido,  Tamaulipas,  and  Ojo  del  Diablc,  Chihuahua,  Mexico;  Browns- 
ville, San  Diego,  Point  Isabeile,  Reutersville,  Cameron  County,  San 
Antonio,  Indianola,  Eagle  Pass,  Pecos,  San  Angelo,  Helot€s,  Jeff  Davis 
County,  "South  of  Clarendon,"  Kerrville,  Texas;  Tucson,  Arizona; 
"Red  River,  Arkansas. " 

When  these  localities  are  plotted  on  a  map  (fig.  22)  the  distribution  of 
the  form  is  seen  to  bo  more  extensive  than  has  been  generally  stated. 
In  the  Proplateau  region  it  is  known  from  as  far  west  as  Yuma, 
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Arizona,  but,  as  has  been  elsewhere  stated  (Rulhvcn,  1907,  5S9), 
eime  only  three"  specimens  have  been  recorded  from  here  and  this  is 
the  only  record  for  the  Sonoran  desert  region  in  Arizona,  they  shouhl 
not  be  taken  as  establishing  the  occurrence  of  the  form  so  far  to  the 
westward,  for  the  locaHty  may  not  be  an  exact  one.  Its  northern  and 
southern  limits  in  this  State  can  only  be  conjectured.  The  single 
speimien  in  the  U.  S.  National  Museum  labeled  "  Ojo  <!el 
Diahle,  Chihuahua,"  is  the  southerumost  record  for  the  Proplateau 
region.  Aside  from  the  Yuma  records,  which  consist  of  one  specimen 
in  the  Academy  of  Natural  Sciences  of  Philadelphia  aud  two  in  the 
U.  S.  National  Museum,  ail  collected  hy  Major  Thomas,  no  other 
specimens  are  known  to  ine  from  southern  Arizona,  except  three  in 
the  Academy  of  Natural  Scieni'es  of  Philadelphia,  two  in  the  National 
Museum,  and  one  in  the  American  Museum,  all  from  Tucson.  It  is 
probable,  however,  that  it  ranges  north  to  the  Colorado  plateau, 
although  no  specimens  have  been  taken  ut  Fort  Whipple,  where  con- 
siilerable  collecting  has  been  done.  It  ia  highly  probable  that  it  does 
not  range  north  of  this  point. 

For  New  Mexico  there  are  no  authentic  records.  As  we  have  seen 
above,  Yarrow'a  specimens  are  to  be  referred  to  eUgans,  eques,  and 
radix.  Cope  (1SS3,  12)  records  a  specimen  taken  by  Frank  Snow  at 
Socorro,  but  I  have  been  unable  to  verify  this  record.  Without  doubt 
Tnarcianus  occurs  in  the  southern  part  of  this  State,  but  its  northern 
limit  is  a  debatable  point,  for  althougli  the  high  plateau,  as  in  Arizona, 
may  exclude  it  from  all  but  the  extreme  southern  part,  on  either  side 
of  the  Rio  Grande,  there  seems  no  good  reason  why  it  should  not  occur 
up  the  valley  of  this  river  at  least  as  far  north  as  Los  Cruces. 

In  the  Trans-Pecos  region  of  Texas  marciantis  has  been  recorded 
from  the  Davis  Mountains,  Jeff  Davis  County,  Paisano,  and  Boquil- 
las,  all  localities  south  of  the  high  plateaus.  East  of  the  East  Front 
Ranges  the  reconls  indicate  that  it  occurs  throughout  the  prairie 
region  of  centra!  Tpxas,  and  the  Rio  Grande  plain  as  far  south  as 
Charco  Escondido,  Tamaulipos,  north  to  Fort  Supply,  Oklahoma, 
and  westward  to  an  undetermined  distance  on  the  plains.  Claren- 
don, Pecos,  and  San  Angelo  are  the  most  western  records  for  this 
region,  and  it  will  be  noticed  that  these  localities  mark  approxi- 
mately the  eastern  margin  of  the  Staked  Plains,  Whether  this 
indicates  the  actual  western  limit  of  the  form  in  this  region,  or  the 
lat^k  of  specimens  from  more  western  localities,  can  not  of  course 
be  determined.  As  in  the  Proplateau  region,  however,  it  is  signifi- 
cant that  its  cliit'f  distribution  in  Texas  is  confined  to  the  lower 
altitudes,  so  that  it  would  not  be  surprising  to  find  that  its  western 
range  Is  limiteil  by  the  increasing  altitude  of  the  liigh  plateau,  the 
Pecos  r^ords  possibly  indicating  that  it  pushes  to  some  extent  up 
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the  river  valjeys.  The  eastern  limit  of  its  known  range  is  repre- 
sented by  the  Victoria,  San  Antonio,  and  Austin  records,  and  is 
approximately  the  9Sth  meridian,  wliich,  as  we  have  seen,  mu-ks 
the  boundary  between  the  prairie  type  of  biota  of  central  Texas 
and  the  forests  of  souHieastem  United  States.  The  most  nortliem 
record  is  Fort  Supply,  Oklalioma  (see  p.  69).  The  range  of  this 
form  then  may  Ih?  delmcd  as  the  arid  deserts  of  northern  Mexico, 
southeastern  Arizona,  southern  New  Mexico,  and  southwestern 
Texas,  the  arid  plains  about  the  lower  part  of  the  Kio  Cirande.  and 
the  prairie  region  of  central  Texas. 

VariatUm. — ^The  iudivnduality  of  marcianits  is  so  pronounced  that 
it  stands  out  in  strong  relief  from  the  otlier  forms  in  the  region 
which  it  occupies,  and  makes  the  question  of  its  affinities  a  very 
puzzling  one.  At  the  same  time  it  is  a  very  homogenous  form  and 
apparently  varies  but  little  either  geograpliically  or  individually,  as 
shown  by  the  fact  that  but  one  other  variety  {nigrolaUris,  Brown, 
ISSO),  based  on  an  anomalous  specimen,  has  been  made  from  it,  a 
form  since  dropped. 

Any  discussion  of  the  variations  of  marvinmis  must  be  made  with 
great  caution  in  consequence  of  the  inadequate'  number  of  speci- 
mens available.  Although  the  material  in  the  AmericaJi,  Field,  and 
U.  S.  National  Museums,  and  the  Philadelphia  Acadenij'  of  Natural 
Sciences  have  been  examined,  besides  a  number  of  specimens  from 
private  colle<^tors,  it  has  been  impossible  to  obtain  more  than  60 
individuals  of  this  form.  Fortunately  these  appear  to  be  st^attered 
over  most  of  the  range  of  the  species,  and  this  with  the  apparent 
lack  of  marked  individual  variation  makes  it  possible,  even  with 
but  a  few  spociniena  from  the  different  localities,  to  examine  the 
geographic  variation.  In  every  spe<.!inien  examined  from  Tucson, 
Arizona,  to  Oklahoma,  the  scale  rows  are  21-19-17. 

The  supralabials  are  more  variable;  at  Tucson  they  are  constantly 
8  in  5  specimens;  at  San  Antonio,  8  and  9;  in  Cameron  County 
they  are  8  in  the  great  majority  of  eases,  oc^casionally  7,  and  in  one 
case  9  on  one  side,  with  an  average  of  7.9;  in  Oklahoma  8.  Evi- 
dently from  the  material  at  hand  it  is  impossible  to  say  tluit  there 
is  any  geograpliic  variation  in  tliis  character.  As  reganis  the  ven- 
tral plates,  the  females  have  151  to  156,  in  the  specimens  labeled 
"Yuma,  Arizona,"  and  the  males  157  to  16'2,  with  an  average  (all 
specimens)  of  155.6;  at  Tucson  two  males  have  160  and  three 
females  156-159,  average  158.4.  At  San  Antonio  a  female  has  149 
and  a  male  157;  while  in  Cameron  County  the  range  in  variations 
of  both  males  and  females  are  lowered,  in  only  two  cjises  reaching 
160  and  falling  as  low  as  144,  the  average  being  151.  At  White 
Horse  Springs,  Oklahoma,  a  male  has  157  and  a  female  155^  These 
figures  seem  to  indicate  a  slightly  larger  numlwr  of  gastrosteges  in 


Arizona  and  a  deorpase  in  the  Rio  Grande  Plain,  but,  wliilc  ihe 
avera^o  for  Cameron  County  probably  approximatelj-  indicates  the 
actual  conditions,  the  other  averagi's  are  ba.sed  on  far  too  small  a 
number  of  specimens  to  be  reliable.  The  most  striking  fact  shown 
by  these  fiu;ure8  is  the  uniformity  in  the  number  of  ventral  plates 
throughout  t!ie  range  of  the  group,  for  although  enough  records 
are  not  at  hand  to  reveal  any  Hiight  trends  of  variation  if  tliey  are 
present,  enough  have  been  secured  to  indicate  beyond  question 
that  such  variations,  if  they  actually  exist,  must  be  small,  as  the 
averages  from  the  different  locahties  differ  less  than  the  amount  of 
individual  variation  in  any  set  of  records.  The  evidence  of  the  sub- 
caudal  platejj  is  espex'ially  unsatisfactory,  for  it  is  evident  that  not 
nearly  enough  records  have  been  obtained  tti  determine  even 
approximately  the  range  of  sexual  variation.  The  specimens 
labeled  "Yuma"  vary  from  62  to  71,  average  66.6.  At  Tucson 
the  average  is  68.6;  in  Cameron  ('ounty  the  average  is  68.6,  while 
at  White  Horse  Springs  a  male  has  71.  Here  again  we  find  that  the 
averages  when  males  and  females  are  combined  falls  between  66 
and  69,  a  difference  of  but  4  st^utes  an<l  one  that  could  easily  be 
due  to  the  predominance  of  either  sex  in  the  averages. 

As  in  the  case  of  the  subcaudals,  it  is  impossible  from  the  mate- 
rial to  determine  the  limits  of  sexual  variation  in  the  tail  length, 
yet  an  examination  of  the  measurements  indicates  that  the  males, 
as  a  rule,  vary  from  .22  to  .26,  the  general  length  being  between 
.23  and  ."24.  The  females  seldom  vary  more  than  two  points  about 
.21,  the  range  being  from  .19  to  .22. 

It  is  not  to  be  inferred  from  the  above  discussion  that  there  is  no 
geographic  variation  in  the  form,  for  it  is  possible  that  when  a  large 
enough  number  i>f  specimens  have  been  examined  to  establish  the 
limits  of  sexual  variation  it  will  be  found  that  there  is  some  variar- 
tion  in  different  parts  of  the  range.  But  nevertheies.s  the  evidence 
now  available  indicates  that  if  such  a  variation  is  present  it  is  small, 
for  even  this  small  amount  of  material,  subject  as  it  is  to  irregular- 
ities caused  by  indiviilual  and  sexual  variation,  demonstrates  unques- 
tionably a  close  uniformity  in  scutellation  and  tail  length  throughout 
the  entire  range. 

In  color  this  uniformity  is  even  more  strongly  enforced,  and  can  be 
no  more  plainly  expres.sed  than  by  the  statement  that,  owing  to  the 
constancy  of  coloration  throughout  the  extent  of  its  range,  no  varia- 
tions have  been  coasiderod  of  specific  or  subspecific  value.  The 
ground  color  is  usually  light  brownish  yellow  above,  with  three  rows 
of  alternating  black  spots;  the  first  row  on  the  first,  second,  and  occa- 
sionally part  of  the  third  rows  of  scales,  the  other  two  rows  alternating 
Wtween  the  lateral  and  dorsal  stripe,  on  the  skin  and  all  but  the  keels 


of  (hfl  iiivolvwl  scales.  The  stripes  are  very  light  yellow;  the  Interal 
stripe  on  the  tliinl  row  only  aiiterioriy,  and  posteriorly  on  the  second 
fliid  third ;  the  dorsal  on  thp  median  and  about  one-half  of  the  adjacent 
rows  encroaehed  on  to  the  median  row  by  the  upper  row  of  spots. 
Lar^^e  nuchal  blotches  and  a  distinct  postoral  crescent.  Head  dark 
olive;  first,  second  J  third,  seventh,  and  eighth  supralabials  oUvaceous, 
the  fourth,  fifth,  and  sixth,  with  the  preoculars  and  second  and  third 
postoculars,  being  light  yellow.  The  third,  fourth,  fifth,  and  sixth 
Bupralabiab  margined  with  black.  Belly  light  yellowish  ash.  In 
older  specimens  the  ground  color  becomes  darker,  and  the  spots  seem 
to  retreat  from  the  scales,  although  still  distinct  on  the  skin.  The 
spots  below  the  lateral  stripe  also  become  indefinite,  but  the  stripes 
themselves  retain  their  po.sition.  This  variation,  however,  is  appar- 
ently due  to  age,  as  we  have  said,  and  as  far  as  we  have  been  able  to 
see  there  is  no  marked  geograpliic  differences  in  color. 

AfiinUies. — Considered  in  the  totality  of  its  characters,  marcianus 
stands  out  in  decided  contrast  to  the  other  forms  in  this  region,  and, 
as  we  have  stated  before,  this  individuality  has  in  great  part  delivered 
it  from  the  confusion  that  has  resulted  in  the  efforts  to  classify  many 
of  the  other  forms.  The  attempts  that  have  been  made  to  determine 
the  relationships  of  marcianus  have,  however,  led  to  several  extraor- 
dinary results.  It  was  described  in  1853  by  Baird  and  Girard  (1S.53, 
36-37)  as  a  distinct  species  and  no  attempt  was  made  to  establish  its 
affinities  for  thirty  years.  In  18S3  Garman  (1883,  26  and  1381 
included  it  as  a  subspecies  of  sirtalis,  which,  however,  means  little  as 
regards  genetic  relationships,  for  we  find  this  writer  including  as 
varieties  under  this  species  such  divet^nt  forms  as  radii,  ehgans,  and 
*irtfl/i*.  Cope  in  1892  (1892,  656)  reduced  it  to  the  rank  of  a  variety 
in  the  Elegans  group,  on  the  basis  of  the  position  of  the  lateral  stripe 
on  the  second  and  third  rows,  and  the  possession  of  21  scale  rows  and 
8  upper  labials,  thus  allying  it  to  degana  and  hamvwndi.  This 
arrangement  was  followed  by  Brown  in  1901  in  his  review  of  the  genus 
(1901),  but  in  Ifl04  (1904,  470)  he  changed  his  mind  and  derived  it 
directly  from  parietalis,  with  no  explanation  as  to  Ids  reasons  for  so 
doing.  These  dispositions  of  the  form  are  unsatisfactory,  to  say  the 
least. 

It  will  be  observed  that  the  placing  of  marcianus  in  the  Elegans 
group  rested  upon  the  assumptions  that  tlie  lateral  stripe  is  to  be 
considereil  on  the  second  and  third  rows  of  scales,  which  is  far  from 
established,  and  that  racial  allinities  are  indicated  by  similarity  in 
the  number  of  scale  rows.  The  latter,  as  we  have  seen,  is  also  far 
from  l)eing  the  case,  and  we  are  thus  freed  from  the  necessity  of 
accepting  any  of  the  solutions  of  the  problem  that  have  been  based 
on  these  grounds.    We  must  search  for  similarities  with  other  forniB 


in  the  light  of  our  knowledge  of  the  method  of  variation  ami  of 
geographic  probability. 

The  only  character,  bo  f ar  aa  I  can  see,  that  would  justify  an 
attempt  to  derive  this  form  from  parietalis  and  relate  it  to  eques  is 
tlie  palliil  color.  In  general  the  ground  color  is  nearly  the  same  as  in 
eques,  while  the  paleness  of  the  labials  and  stripes,  and  the  similarity 
in  the  arrangement  of  black  markings,  is  so  close  as  to  result  in 
frequent  confusion.  Color,  as  we  have  seen,  is  the  least  important 
of  our  criteria,  but  it  is  worthy  of  note  that  in  spite  of  the  palUdnese 
in  erpies  the  lateral  stripe  is  always  distinctly  on  the  second  and  third 
rows  throughout  the  entire  length  (instead  of  on  the  thirtl  row  only), 
even  in  the  regit>n  in  which  it  occurs  with  marcianue.  In  scutellation 
there  is  very  little  resemblance  between  marcianua  and  parietalis 
or  eques.  The  latter  in  Texas  has  mostly  8  supralabials  and  always 
19-17  scale  rows,  and  panetaiU  has  usually  7  supralabials  and  always 
19-17  scale  rows.  Acconling  to  our  observations  on  the  variation 
in  the  number  of  scale  rows,  marcianvs  could  have  been  derived  from 
either  panelalis  or  eques  by  an  increase  in  the  number  of  scales,  but 
the  further  difficulty  presents  itself  that  both  of  the  latter  species 
(especially  eijues)  overlap  the  range  of  marcianus  consitlerably  with- 
out effecting  the  purity  of  the  ty])es,  and  the  only  way  by  wliich  they 
can  be  considered  akin  is  to  invoke  the  aid  of  some  form  of  isolation 
{ecological  or  physiological),  which  the  eviiienc*  of  similarity  does 
not  call  for.  The  difficulty  of  adopting  such  an  explanation  would 
be  less  if  there  were  any  signs  of  intergradalions  in  these  forma;  hut, 
as  it  is,  marcianus  has  constantly  21-19-17  rows  and  eque»  and 
parietalis  19-17.  Its  relation  to  the  Elegana  group  is  not,  however, 
so  easily  disposed  of. 

In  the  possession  of  21-19-17  scale  rows  and  8  labials  marcianus 
agrees  closely  with  k-ammondi  and  elegana,  and  while  the  number  of 
ventral  and  subcaudal  plates  is  normally  less  and  the  tail  shorter,  the 
inference  might  well  be  drawn  that  the  similarity  is  an  expression  of 
relationship.  Nor  does  tlie  lateral  stripe  confute  this,  for  it  is  the 
general  pallidness  of  the  ground  color  that  apparently  makes  the 
stripe  indistinct  except  upon  the  third  row.  Geographically  also  it 
seems,  at  the  first  glance,  as  if  this  relationship  was  confirmed,  for 
the  range  of  hammoTuii,  ehgaTis,  and  marciajms  seem  to  be  exactly 
contiguous,  and  do  not  overlap.  There  are  certain  facts,  however, 
that  confute  the  evidence  furnished  by  the  similarity  in  scutella- 
tion. First  and  foremost,  is  the  lateral  stripe  to  be  considered  as 
being  upon  the  second  and  third  rows?  Secondly,  Itammondi  is 
markedly  distinct  in  color  from  marcianu*  even  in  the  regions  where 
they  approach  each  other,  and  this  distinctness  is  supported  by  the 
general  topography  of  the  body,  as  expressed  in  a  longer,  narrower 
head,  increased  number  of  urostegen,  etc.,  and  the  presence  of  two 


preoculars.  Very  c\iilently  it  seems  to  us  that  if  we  ^ant  arelation- 
sliip  between  theae  forms  it  must  be  a  distant  one,  for  there  can  be 
no  question  as  to  their  distinctness  at  present. 

As  regards  elegaiis,  the  geograpliic  probahilities  may  aJso  be  con- 
ceived as  favoring  a  close  relationsliip,  fur  it  seems  very  evident  that 
in  Arizona,  New  Mexico,  and  Texas,  where  tiie  range  of  the  two 
forms  come  together,  degans  is  restricted  to  the  plateaus  an<!  Tnar- 
riaitus  from  them,  and  the  differences  between  the  two  forms  may  be 
explained  by  this  separation  of  their  respective  ranges  and  as  the 
result  of  the  different  conditions  to  which  they  are  exposed.  Tlius 
elegane,  even  in  the  most  southern  localities  from  which  it  is  known, 
San  Ildefonso,  New  Mexico,  presents  so  often  a  scale  formula  of 
li)-21-19-17  as  to  indicate  plainly  a  tendency  toward  a  reduction 
in  scutellation,  wliich  may  possibly  Iw  correlated  with  the  higher 
altitude  of  its  habitat,  while  in  coloration  it  resembles  so  closely  dark 
specimens  of  marcianus  as  to  make  it  difhcult  at  times  to  refer 
specimens  to  the  proper  form.  Furthermore,  the  generally  light 
color  of  marcianus,  aa  I  have  shown,  may  be  correlated  with 
the  aridity  of  its  habitat.  \Miat,  then,  is  the  objection  to  this 
attractive  view!  If  we  take  for  granted  that  flegans  is  a  dwarfe<l 
form  of  a  stock  that  possessed  a  larger  number  of  scale  rows,  it  seems 
to  us  that  we  have  reason  to  expect  that  correlated  with  the  decrease 
in  the  number  of  scale  rows  there  at  least  will  not  be  an  increase  in 
the  number  of  ventral  plates,  although  the  tail  length  and  urosteges 
may  vary  inde]iendontly,  as  we  have  seen.  If  the  reduction  in  the 
differont  scries  of  scales  on  the  body  is  correlated,  as  seems  to  be  tho 
ca.se,  then  elegans  has  apparently  been  derived  from  some  stock  with 
a  larger  scutellation  than  marcianus,  since  it  has  a  decidedly  larger 
n\imber  of  ventral  plates.  This  problem  will  be  taken  up  again 
when  the  Elegaiie  group  is  consitlered,  but  it  seems  to  nie,  although 
the  material  is  as  yet  much  too  meager  to  warrant  any  decided 
opinion,  that  the  neighboring  species  of  the  Elegans  group  all  give 
evidence  of  being  derived  from  a  different  source  than  marcianus, 
and  the  opposite. 

If  tills  point  be  granted,  I  have  now  excluded  marcianus  from  all 
except  the  Radix  group,  and  it  remains  for  me  to  examine  its  relations 
to  the  other  forms  of  this  group.  The  fact  that  the  first  row  of  spots 
covers  the  first  and  second  rows  anteriorly  seems  to  furnish  some  evi- 
dence that  the  stripe  is  to  be  considered  on  the  third  and  fourth  rows- 
Still,  this  is,  of  course,  not  conclusive,  and  the  lateral  stripe  must  still 
be  considered  noncommital,  although  the  fact  tliat  it  occurs  on  the 
second  and  third  rows  posteriorly  is  not  an  insurmountable  objection, 
as  it  also  has  this  position  in  megalops,  in  which  it  is  anteriorly  upon 
the  third  and  fourth  rows.  The  number  of  labials  is  much  the  same 
in  both  marcianus  and  rnegalops,  as  is  also  the  tail  length.     Ou  the 
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other  hand,  the  number  of  dorsal  scale  rows,  subcaudals,  and  ven- 
trals  are  apparently  less.  Thus  there  are  no  serious  objections  to 
deriving  mardanus  from  megalops  on  structural  grounds  (the  geo- 
graphic probilities  vdW  be  considered  later),  but  still  there  is  no  satis- 
factory proof  that  such  a  relationship  actually  exists,  and  we  must 
look  elsewhere  for  evidence  of  its  relation  to  the  Radix  group. 

On  the  north  marcianus  meets  radix,  and  when  the  scutellation  of 
these  forms  is  examined  it  is  seen  that  there  is  no  great  break  between 
the  forms  in  this  regard.  The  nimiber  of  scale  rows  and  labials  are 
the  same  near  the  common  boundary,  and,  notwithstanding  the  fact 
that  marcianus  has  a  smaller  range  of  variation  in  the  number  of 
ventrals  (157-163)  as  compared  to  radix,  159-172,  in  the  same  general 
region,  the  averages  are  very  close,  while  the  tail  length  and  number  of 
subcaudals  are  approximately  the  same.  In  spite  of  the  fact  that  the 
color  of  radix  is  usually  darker,  the  general  pattern  is  very  similar  to 
that  of  inarcianus.  Indeed,  in  western  specimens  of  radix  the  ground 
color  becomes  quite  light,  so  that  in  the  case  of  two  specimens  from 
Oklalioma,  in  tlie  possession  of  the  Field  Museum  (Nos.  630,  631),  it 
is  impossible  to  tell  whether  they  are  to  be  referred  to  radix  or  mar- 
cianus. In  these  specimens  the  color  is  dark  brownish  yellow,  the 
first  and  second  rows  light  ash.  The  spots  are  in  three  very  distinct, 
alternating  rows  on  the  skin  and  all  of  the  involved  scales;  the  first 
row  being  on  the  first  and  second  rows,  the  other  two  between  the 
stripes.  The  lateral  stripe  is  distinct,  narrow,  and  anteriorly  on  the 
third  and  part  of  the  fourth  rows,  posteriorly  on  the  second  and  third. 
Anteriorly  the  spots  tend  to  fuse  into  large  blotches.  Eye  rather 
small.  Head  dark  olive.  The  first,  second,  seventh,  and  eighth 
supralabials  are  more  olive,  the  third  to  sixth,  inclusive,  being  light 
yellow;  all  are  margined  with  black,  the  fourth,  fifth,  and  sixth  the 
heaviest.  This  coloration  is  so  like  that  which  exists  generally  in 
marcianus  as  to  make  it  evident  that  these  specimens  are  closer  to 
this  form  than  any  other.  The  points  that  indicate  an  affinity  with 
radix  are  the  fact  that  the  first  and  second  rows  of  scales  differ  in 
color  from  the  lateral  stripe  and  are  covered  by  the  first  row  of  spots, 
and  that  the  lateral  stripe  seems  to  be  partly  on  the  fourth  row.  If 
I  am  right  in  considering  that  these  specimens  from  Oklahoma 
indicate  that  marcianus  and  radix  are  directly  related,  the  lateral 
stripe  in  the  former  must  be  considered  as  belonging  on  the  third  and 
fourth  rows  of  scales,  which  throws  the  form  with  the  Radix  group. 

Whether  mardnnu^  and  radix  intergrade  at  the  present  time  along 
their  common  boundary,  or  not,  is  not  a  question  to  be  decided  on  the 
basis  of  two  specimens,  but,  be  this  as  it  may,  it  must,  we  think,  be 
conceded  that  there  is  such  a  very  close  similarity  in  scutellation  and 
color  between  the  two  forms  as  to  warrant  the  conclusion  that  they 
are  directly  related,  while  if  we  consider  the  lateral  stripe  in  the  former 
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as  a  modification  of  the  third  and  fourth  row  position,  there  is  little 
difficulty  in  placing  mardanus  in  this  group.  A  prime  difficulty 
which  presents  itself  is  the  necessity  of  accounting  for  the  fact  that 
it  overlaps  in  part  the  range  of  megalops,  with  which,  if  we  can  trust 
the  evidence  of  the  lateral  stripe,  it  must  be  closely  related.  Before 
this  objection  can  be  considered,  it  will  be  necesisary  to  obtain  much 
more  information  on  the  distribution  of  both  mardanus  and  megalops 
in  southern  Arizona,  for,  as  has  been  shown,  but  very  few  records  of 
either  form  are  at  hand  from  this  region,  while  some  of  those  that  are 
available  are,  to  say  the  least,  open  to  question.  However,  it  must 
be  admitted  that  mardanus  undoubtedly  occurs  at  Tucson,  while 
megalops  exists  in  southern  New  Mexico  (Duck  Creek),  so  that  the 
forms  unquestionably  overlap.  Still,  it  seems  to  us  that  the  simi- 
larities are  close  enough  to  warrant  the  working  hypothesis  that 
mardanus  is  an  offshoot  of  megalops  that  pushed  across  thie  deserts 
of  northeastern  Mexico  and  into  the  Trans-Pecos  and  western  Texas 
region,  and  here  obtained  its  individuality,  so  that  as  it  moved  east- 
ward it  found  its  range  limited  by  the  transition  line  between  the 
prairies  and  the  forest,  while  in  its  subsequent  westward  movement 
into  the  range  of  the  parent  stock  (megalops)  its  differentiation 
in  structure  or  habits  was  sufliicient  to  keep  the  two  from  inter- 
breeding. To  the  northward,  in  Arizona  and  New  Mexico,  its  range 
was  limited  (except  in  the  valleys)  by  the  high  plateaus,  but  in  Texas 
the  extension  of  the  semiarid  prairie-plains  furnished  a  highway  to 
the  northward,  along  which  it  spread,  becoming  (in  Oklahoma  and 
southern  Kansas)  reduced  in  the  number  of  scale  rows  and  darker  in 
color  to  constitute  the  form  now  known  as  radix. 

This  is  a  bold  hypothesis  to  be  made  on  the  basis  of  such  a  small 
number  of  specimens,  but,  granting  the  fact  that  more  observations 
may  overthrow  it  entirely,  it  seeiiis  to  me,  in  the  light  of  oxir  present 
knowledge,  to  be  the  most  satisfactory  explanation  for  the  origin  of 
the  form.  At  all  events,  if  it  arouses  discussion  and  stimulates  fur- 
ther investigation,  it  will  have  served  its  purpose. 

RADIX,  a 

Description, — I  have  already  noted  that  along  its  northern  boun- 
dary, in  Oklahoma,  mardanus  approaches  another  form,  radix,  with 
which  it  is  apparently  closely  related.  However  this  may  be,  the 
specimens  now  at  hand  indicate  that  throughout  most  of  its  range 
radix  is  a  distinct  and  well-defined  form,  which  it  is  comparatively 
easy  to  distinguish. 

a  Thamnopkis  radix  (Baird  and  Girard),  Catalogue  of  North  American  ReptHes, 
18&3,  p.  34.    Includes  Eutaenid  haydeni  Kennicott,  E.  radix  tmningi  Couss  and 
ow,  and  E.  radix  melanotaenia  Cope. 
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Fortunately  in  this  form  no  doubt  attaches  to  the  position  of  the 
lateral  stripe,  as  it  is  always  distinctly  present  on  the  third  and  fourth 
rows  anterioriy,  and  generally  on  the  third  only  posteriorly  after  the 
fourth  is  dropped.  The  scutellation  may  be  generally  described  as 
follows:  21-19-17,  19-21-19-17,  or  19-17  dorsal  scale  rows;  7  (8) 
supralabials ;  142  to  176  ventral  plates,  and  57  to  87  subcaudals. 
There  is  so  much  variation,  however,  as  we  shall  see  later,  that  this 
general  statement  has  but  little  value.  The  tail  length  is  quite 
constantly  about  .23  to  .26  in  the  males  and  .20  to  .23  in  the  females. 
The  ground  color  is  some  shade  of  brown,  with  the  usual  three  stripes, 
the  laterals  greenish  or  bluish,  and  the  dorsal  yellow,  frequently 
inclining  to  orange.  The  lateral  spots,  as  in  megalops  and  marcianiLSy 
are  in  three  distinct  rows,  except  when  the  groimd  color  is  so  dark  as 
to  obscure  them. 

Habits  and  Tiabitat  relations. — Radix  probably  enjoys  the  distinction 
of  having  furnished  us  with  as  much  or  more  information  concerning 
its  habits  than  any  other  form  in  the  genus,  and  yet  it  will  be  very 
apparent  from  the  follow^ing  summary  that  our  knowledge  is  still 
very  incomplete.  Taylor  (1892,  324),  in  writing  of  its  habits  in 
Nebraska,  says  that  radix  ''in  food  habits  agrees  with  specimens  of 
E.  sirtaJis  var.  parietalis  of  the  same  size.  Earthworms  and  insect 
larvae  seem  to  constitute  the  bulk  of  their  food."  Elsewhere  the  food 
of  large  individuals  of  parietalis  is  said  to  be  the  leopard  frog,  while 
specimens  ''not  exceeding  two  and  one-half  feet  in  length  almost 
always  contain  within  their  stomachs  specimens  of  the  conunon 
earthworm." 

In  1882  Dr.  Henry  Brous,  in  the  American  Naturalist  (1882,  564), 
recorded  the  following  notes  on  the  habits  of  this  snake: 

Several  of  the  summers  I  passed  upon  the  plains  were  preceded  by  rainy  springs, 
swelling  to  unusual  height  the  small  streams  which  become  inhabited  by  small  fishes. 
During  the  drought  othot  summers  the  receding  waters  left  the  fishes  in  shallow  pools 
within  creek  beds,  an  easy  prey  to  their  numerous  enemies. 

The  midday  heat  caused  numbers  of  snakes  to  seek  shelter  from  the  sun,  and  the 
garter-snake  {Eulaenia  radix)  in  particular  chose  water  at  this  time.  Here  the  fishes, 
unable  to  escape  or  find  deep  cool  water,  were  unwilling  cotenants  with  the  snakes. 
The  latter  are  fond  of  fish,  and  would  devour  great  numbers  of  the  smaller  ones,  chasing 
them  from  one  part  of  the  shallow  pool  to  the  other.  When  the  fishes  were  in  water 
too  shallow  to  swim  in,  or  were  struggling  upon  the  sand,  they  would  be  seized  by  the 
snakes,  who  would  feed  upon  them  until  unable  to  contain  more.  The  snakes  would 
follow  the  fish  through  the  water,  diving  and  remaining  submerged  some  time.  I  did 
not  observe  them  swallow  air.  (See  Am.  Nat.,  Jan.,  1880.)  Snakes  evince  more  than 
ordinary  energy  and  sagacity  in  capturing  fish;  half  a  dozen  will  congregate  within  a 
small  pool,  all  acting  in  concert. 

Mr.  J.  L.  Wortman,  who  had  charge  of  a  scientific  party  last  year,  informs  me  that 
while  fishing  one  day  he  caught  numbers  of  chub  (Cyprinidx)  and,  throwing  them  on 
the  mud,  was  surprised  to  see  but  few  remained.  WTiile  quietly  continuing  to  replace 
those  so  singularly  missing,  he  observed  a  garter-snake  seize  and  swallow  one  of  the 
fish  6  inches  in  length.    There  were  two  of  these  snakes  reaping  the  benefit  of  Mr. 


BULLETIN   81,  UKITBD  STATES   NATIONAL   MTTB&nM. 


found  to  contain  six  (iflliee.     The 
alxjiinii  in  this  iwiuatic  Ejilaenia 


Wortmaii'B  skill.     Upnn  opening  ihe  snakes 
hpadwatera  of  the  Smoky  Hill  and  Big  Hur 

Doctor  Coues  {1878,  278)  has  also  observed  the  habits  of  radix  in 
North  Dakota  and  Montana: 

In  the  more  fertile  portions  of  thp  Red  River  Valley  ilself,  throughout  the  Red  River 
region,  from  Pembina  to  where  the  C'oteau  de  Miwouri  crosses  the  line,  it  is  Ihe  cbsiac- 
t«ristic  Ophidian,  the  principal  and  almost  only  representadvo  of  its  order,  outnum- 
bering all  the  others  put  together.     •    »    • 

In  the  nuirc  fertile  portions  of  the  Red  River  Valley  ileelf  this  snake  may  be  found 
almost  anywhere  in  the  brush  and  herb^e.  Out  on  the  drier  pmirie  beyond  it  ia 
chiefly  confined  to  tlie  pools  and  strenms,  or  their  immediate  vicinity.  Numbers  are 
found  basking  together  nn  Ihe  muddy  borders  of  the  aloughs  or  among  Ihe  maeses  of 
aquatic  vegetation  where  they  find  ample  Buhristence  diirine  the  summer  miiiitlis  Id 
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tadpoles,  young  frogs,  and  various  water  insects.  They  are  themselves  preyed  upon 
by  hawks,  especially  the  Marsli  Harrier  (Circiig  eyunrrit  hiidttmivg)  uiid  Bwainson's 
Buxi^ard  {Butro  twainmni).  They  are  less  active  than  some  of  the  slender  species, 
are  readily  caught,  and  when  captured  make  little  or  no  resistance.  Only  the  largest 
indiviiluals  assume  for  the  moment  a  defensive  attitude  and  attempt  to  bite;  most 
may  he  at  once  handled  with  impunity. 

My  own  observations  on  the  habits  of  radix  in  northwestern  Iowa 
agree  in  the  main  with  those  of  Doctor  Coues.  The  topography  of 
this  region  is  characteristically  glacial,  and  consists  principally  of 
moraines  with  intervening  lakes,  ponds,  or  swamps,  according  to 
the  depth  of  the  depressions.  The  swamps,  locally  known  aa 
sloughs"   (fig.   23),   are  characteristic  of  the  prairie  region.     The 
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water  is  not  deep  enough,  except  in  occasional  pools,  to  prohibit  a 
rank  growth  of  grasses  and  sedges,  which  grow  for  the  most  part  in 
clumps  on  compact  elevations  formed  of  decaying  roots  and  rhizomes. 
Between  these  hummocks  the  substratum  is  soft,  plastic  mud,  with 
usually  a  varying  amount  of  water  over  the  surface.  This  habitat 
is  a  very  favorable  one  for  frogs,  and  all  stages  of  the  leopard  frog 
are  abundant,  from  the  tadpoles  in  the  pools  to  the  large  adults  hop- 
ping about  in  the  grass.  The  margin  of  these  swamps  is  also  pl'e- 
eminently  the  preferred  habitat  of  radix,  and  the  collector  can  at 
any  time  during  the  summer  months  pick  up  several  dozen  speci- 
mens of  various  sizes  in  a  short  time  at  almost  any  of  these  places. 
There  can  be  no  question  as  to  at  least  one  feature  of  their  food  in 
this  habitat,  for  it  is  a  common  experience  while  walking  about  the 
margins  of  a  slough  to  hear  the  hoarse  ''quark''  of  a  frog  in  distress, 
and  a  brief  search  will  almost  invariably  reveal  a  leopard  frog  in  the 
jaws  of  one  of  these  snakes.  The  size  of  the  frog  which  they  can 
eat  with  comparative  ease  is  scarcely  creditable.  Tadpoles  are  also 
eaten  voraciously,  and  I  have  opened  the  stomachs  of  snakes  which 
were  fairly  gorged  with  them.  The  snakes  swim  freely  about  in  the 
pools  and  probably  capture  small  fish  as  well  as  tadpoles. 

About  the  margins  of  the  lakes  it  is  also  abundant,  although  gener- 
ally it  does  not  appear  to  be  as  numerous  in  this  habitat  as  about  the 
doughs.  Abundant  as  it  is  in  swampy  habitats,  however,  radix  is  far 
from  being  confined  to  these  conditions,  and  we  have  often  taken  indi- 
viduals on  the  hills  (fig.  24)  half  or  three  quarters  of  a  mile  from  water 
during  dry  hot  days  in  July  and  August.  In  such  places,  however, 
they  are  found  commonly  only  in  the  morning  or  evening  or  on  wet 
and  cloudy  days,  seeking  the  protection  of  holes  during  the  heat  of 
the  day.  Their  food  habits  on  these  ridges  are  necessarily  somewhat 
different  than  in  the  sloughs.  I  have  observed  specimens  in  August 
in  the  stubble,  and  in  and  about  the  shocks  of  grain,  capturing  the 
small  tree  frog  {Choro^hilus  nigritus).  These  tree  frogs  are,  however, 
of  rather  rare  occurrence  in  this  region,  and  for  its  food  radix  must 
depend  upon  other  forms.  One  of  these  is  that  staple  article  of  diet 
for  so  many  of  the  plains  forms  in  the  fall — the  grasshopper.  This 
insect  occurs  in  great  abundance  in  late  summer  and  furnishes  food 
for  such  a  variety  of  animals  as  wolves,  foxes,  badgers,  gophers,  cranes, 
grouse,  and  hawks.  I  have  often  seen  these  snakes  coiled  up  on  a 
shock  of  wheat  with  a  grasshopper's  legs  protruding  from  the  comers 
of  its  mouth,  and  there  can  be  little  doubt  that  it  forms  an  important 
part  of  the  food  in  the  upland  habitats.  It  is  very  possible  that  they 
also  rob  the  nests  of  the  field  mice  which  are  often  made  in  the  shocks 
of  grain,  for  young  mice  are  often  found  in  the  nests  at  this  time 
which  have  not  as  yet  gotten  their  eyes  open,  and  would  thus  fall  aH 
easy  prey.     During  September  they  have  also  been  seen  in  newly 
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opened  furrows  in  the  plowed  fields  seizing  the  earthworms  that  are 
turned  out  by  the  plows.  In  the  stomachs  of  specimens  from  a  patch 
of  upland  prairie  in  Clay  County,  Iowa.  I  found  two  small  mammals 
and  a  bird.  All  of  the.se  had  undoubtedly  been  found  dead,  as 
they  were  all  badly  flyblo\ni.  This  indicates  that  radix,  like  other 
members  of  the  genua  (see  notes  on  sirtalijt  and  elegans),  will  occa- 
sionally eat  dead  animals.  However,  even  in  the  upland  habi- 
tats, the  principal  food  of  radix  in  the  prairie  region  is  the  leopard 
frog.  Where  there  is  long  grass  this  frog  may,  in  western  Iowa,  be 
found  quite  commonly  a  mile  or  more  from  water.  In  view  of  the 
intense  heat  and  drouth  of  the  hot  summer  davs  it  seems  rather 


I 


remarkable  that  the  frog  can  live  in  these  habitats.  Its  ability  to 
do  so  is  apparently  due  to  the  fact  that  the  dense  growth  of  grass  is 
wet  with  dew  for  the  greater  part  of  each  day,  for  where  it  is  grazed 
closely  frogs  are  very  scarce. 

Coues  states  that  they  arc  preyed  upon  by  hawks.  I  have  seen 
this  several  times,  but  an  even  greater  pnemy  is  the  American  bittern, 
which  nests  in  great  abundance  about  the  margins  of  the  slouglis. 
These  birds  feed  voraciously  on  both  frogs  and  snakes. 

Very  little  is  known  of  the  breeding  habits  of  radix.  Coues  and 
Yarrow  (1878,  278)  state  that  "the  greater  part  of  the  females  ob- 
served in  July  and  August  will  be  found  pregnant,  the  young  number- 
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ing  sometimes  as  many  as  30  or  40."  I  have  examined  pregnant 
females  in  July,  August,  and  September  in  western  Iowa  that  con- 
tained from  17  to  25  young,  and  have  kept  females  in  captivity  that 
gave  birth  to  young  on  August  31  and  September  7,  8,  29,  and  30 
(1907).  By  the  size  of  some  of  the  embryos  examined  I  believe 
that  broods  may  appear  as  early  as  the  latter  part  of  July. 

The  period  of  gestation  is  imcertain.  Coues  states  that  '^individ- 
uals were  taken  in  coitu  in  September  and  part  of  October.  So  as  it  is 
unlikely  that  yoimg  are  born  after  this  date,  this  observation  might  be 
taken  to  indicate  a  period  of  gestation  protracted  for  the  greater  part 
of  the  year."  This  observation  is  difficult  to  explain.  It  is  hardly 
possible  that  more  than  one  brood  is  raised  each  year,  and  those  that 
appear  in  October  are  probably  belated  first  broods.  Likewise  it  is 
highly  improbable  that  the  period  of  gestation  is  protracted  over  the 
winter,  since  such  is  not  the  case  in  the  other  species  of  the  genus  in 
which  coition  has  been  observed.  The  probabilities  are  that  coition 
takes  place  in  the  spring,  and  that  Coues  was  mistaken  in  his  obser- 
vation or  was  viewing  abnormal  cases. 

Coues  (1878,  278-279)  writes  that  radix  is  abundant  along  the 
northern  boundary  of  the  United  States,  and  Branson  (1904,  364) 
adds  that  *'It  has  a  wider  distribution  and  occurs  in  greater  num- 
bers than  any  other  Kansas  garter-snake."  I  have  already  ob- 
served that  it  is  very  common  in  northwestern  Iowa.  At  times  it 
occurs  here  in  such  numbers  as  to  become  a  veritable  nuisance. 
Particularly  was  this  true  in  the  summer  of  1892,  when  it  became 
extraordinarily  abundant.  But,  while  it  occurred  in  numbers  about 
the  bams  and  outbuildings  on  higher  ground,  it  was  most  noticeably 
abundant  in  the  sloughs  and  about  the  lake  shores,  which  fairly 
teemed  with  them.  Hundreds  of  individuals  could  be  observed  lying 
on  the  rocks  along  the  shores  of  these  lakes  or  swimming  freely  in 
the  water.  This  remarkable  development  was  doubtless  due  to  the 
advent  of  unusually  favorable  conditions;  and  it  may  be  significant 
that  this  was  an  exceptionally  wet  year.  After  1892  the  number 
apparently  fell  off  rather  suddenly,  for  they  were  not  observed  to  be 
noticeably  abundant  until  1896,  when,  according  to  a  number  of 
residents,  they  again  became  very  numerous,  although  not  as  much 
so  as  in  1802. 

The  abundance  of  radix  over  most  of  the  prairie  region  and  the 
fact  that  it  is  here  of  general  distribution  and  not  confined  to  a  par- 
ticular habitat,  indicates,  it  seems  to  me,  that,  unless  it  changes  its 
habits,  we  may  expect  that  toward  the  limits  of  the  prairie  it  will 
become  more  closely  confined  to  the  conditions  to  which  it  has 
become  adjusted  in  the  heart  of  its  range,  and  will  finally  be  Umited 
in  a  general  way  by  the  boundary  of  the  prairie-plains  conditions. 
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Range. — The  geoKraplii*^  location  of  radix  is  the  prairies  and  plains 
of  central  Xortli  America  north  of  the  37th  parallel.  This  region  is 
a  continuation  of  tlie  prairie  antl  plateau  regions  of  Texas,  and  like 
these  regions  is  bounded  on  the  west  by  the  Rocky  Mountains  and 
on  the  east  by  the  forests  of  eastern  North  America.  The  prairie- 
plains  region  lies  against  the  foot  of  the  Rockies,  at  an  elevation  of 
about  5,000  feet,  and  from  here  eastward  descends  gradually  in  broad 
flat  surfaces  to  eastern  Nebraska  and  Kansas.  From  here  eastward 
it  extends  as  a  slightly  descending  peninsular  extension  of  the  tree- 
less conditions  of  the  great  plains,  through  Minnem)ta,  Iowa, Missouri, 
and  Illinois  into  the  western  part  of  Indiana,  everywhere  abutting 
against  the  forests  of  eastern  United  States.  The  topography  of  the 
greater  part  of  the  prairie  peninsula  is  glacial, and  is  characterized  by 
a  thick  mantle  of  waste  evenly  spread,  or  heaped  into  rolling  moraines 
or  loess  bhifTs,  with  intervening  depressions  containing  lakes,  ponds, 
or  swamps,  according  to  their  deptli.  The  characteristic  vegetation 
consists  of  grass  formations  that  not  only  occupy  the  uplands,  but 
also  the  sloughs.  The  river  valleys  and  lake  shores  alone  support 
arborescent  associations. 

The  western  part  of  this  prairie  region  (approximately  between  the 
eastern  boundary  of  Kansas  and  Nebraska  and  the  98th  meridian)  is  a 
continuation  of  the  prairie  region  of  central  Texas,  with  which  it  con- 
nects in  a  narrow  belt  just  west  of  the  Ozark  Highlands,  and  it  extends 
to  the  northward  in  eastern  Kansas,  Nebraska,  and  Dakota  far  to  the 
north  of  the  Canadian  boundary.  The  plains  region  which  lies  between 
the  prairie  and  plateau  regions  includes  the  Staked  Plains  of  Texas 
and  extends  to  the  northward  beyond  the  Canadian  boundary.  The 
topography  is  without  striking  relief  and  the  valleys  of  the  rivers  are 
broad  and  shallow.  The  vegetation  is  characterized  by  the  peculiar 
buncii-grass  formation,  although  the  valleys  carry  the  prairie  forma- 
tions far  beyond  the  prairie  region  proper. 

The  drainage  of  the  entire  treeless  area  of  central  North  America 
north  of  the  37th  parallel  is  tributary  to  the  Mississippi,  with  the  ex- 
ception of  the  areas  that  He  within  the  hydrograpliic  basins  of  the 
Great  Lakes  and  the  rivers  draining  into  Hudson  Bay  and  the  Arctic 
Oc«an.  In  the  United  States  the  streams  flow  eastward  across  the 
plains,  the  larger  one^  (the  Arkansas,  Platte,  and  the  Missouri)  hav- 
ing their  origin  far  up  in  the  Cordilleras.  Across  the  great  plains 
they  flow  in  broad  shallow  valleys,  but  as  the  altitude  increases 
toward  their  source  the  main  waterways  sink  their  channels  into  the 
level  surface  of  the  plateaus,  dividing  this  major  physiographic 
feature  into  a  number  of  table-lands  whose"  margins  are  deeply  dis- 
sected into  bad  lands  by  the  secondary  trih^itaries.  Topographically, 
therefore,  the  asjiect  of  the  prairie-plains  region  is  essentially  that 
of  a  level  plain;    there  are  no  distinct  physiographic  barriers,  and 
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the  whole  area  is  united  into  a  uniform  feature  by  its  treeless  con- 
dition. It  is  the  grass-land  area  of  North  America.  In  spite  of  this 
uniformity,  however,  the  division  of  the  area  into  the  plains  and 
prairie  regions  is  a  real  if  not  a  well-marked  one,  and  seems  to  be  due 
to  differences  in  the  climatic  conditions. 

Extending  as  it  does  from  Texas  nearly  to  the  Arctic  Circle,  and 
having  an  extreme  width  of  about  18  degrees  of  longitude,  the  prairie- 
plains  region  presents  a  considerable  variety  of  climatic  conditions. 
In  general  it  is  characterized  by  hot  summers  and  mild  winters,  but 
extremes  of  temperature  are  not  rare.  The  western  part  of  the  region 
is  quite  arid,  for  much  of  the  moisture  carried  by  the  prevailing 
westerly  winds  that  is  not  precipitated  on  the  western  slopes  of  the 
Pacific  Mountains  is  condensed  and  precipitated  as  the  air  is  again 
compelled  to  rise  on  the  western  slopes  of  the  Cordilleras,  so  that  in 
their  subsequent  course  east  of  the  Rockies  these  winds  are  desiccating 
agents.  The  plains  are  thus  characterized  by  small  rainfall  (less  than 
30  inches)  and  a  large  proportionate  evaporation.  Transeau  (1905, 
884)  has  shown  that  when  the  ratios  between  the  rainfall  and  evapo- 
ration are  mapped  for  different  locaUties,  the  plains  are  marked  by  a 
rainfall  equal  to  20  to  60  per  cent  of  the  evaporation  called  for.  This 
in  part  accounts  for  the  more  xerophytic  nature  of  its  flora.  Approx- 
imately between  the  97th  and  98th  meridian  the  rainfall  increases  to 
the  eastward  above  30  inches,  and  the  rainfall-evaporation  ratios  rise 
to  between  60  and  80  per  cent,  and  the  more  favorable  conditions  are 
marked  by  the  presence  of  the  more  mesophytic  grass  formations  of 
the  prairie  region.  Where  the  evaporation  ratios  rise  above  80  per 
cent  the  prairie  region  gives  way  to  the  dense  forested  area  of  eastern 
North  America. 

Specimens  of  radix  with  definite  locality  labels  have  been  examined 
as  follows:  Lake  Winnepeg,  Rush  Lake,  Regina,  Canada;  Pueblo, 
Greeley,  Fort  Collins,  Colorado ;  Du  Page  County,  Sycamore,  Chicago, 
Berwyn,  Lake  County,  Palos  Park,  Mount  Carmel,  Illinois;  Clay 
County,  Palo  Alto  County,  Ames,  Iowa;  Peabody,  Fort  Riley,  Kansas, 
Fort  Snelling,  Mankato,  Minnesota;  St.  Charles  County,  St.  Louis, 
Madison  County,  Missouri;  Threeforks,  Miles  City,  Fort  Benton, 
Montana;  Loup  Fork,  Fort  Pierre,  Nebraska;  Pembina,  Turtle 
Mountains,  Mouse  River,  North  Dakota;  Hermosa,  South  Dakota; 
Dallas,  Texas;  Racine,  Madison,  Kenosha,  Wisconsin;  **Bridgers 
Pass,*'  Fort  Laramie,  Wyoming. 

As  we  have  previously  said  in  the  discussion  of  the  geographic  con- 
ditions, the  prairie-plains  region  is  not  to  be  distinguished  from  the 
plains  and  prairies  of  central  and  western  Texas.  At  the  present  time, 
however,  we  have  no  evidence  that  the  form  enters  the  latter  except 
possibly  in  the  extreme  northern  part,  in  Oklahoma  and  Indian  Terri- 
tory, although  the  southern  margin  of  the  range  of  radix,  Uke  the 
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northern  boundary  of  marcianuSj  is  very  imperfectly  known.  The 
southernmost  localities  in  the  plains  from  which  radix  specimens  are 
definitely  known  are  Scott  and  Marion  counties,  E^ansas,  so  that  the 
ranges  of  radix  and  mardanus  are  at  least  adjacent  if  not  adjoinmg 
or  even  overlapping.  There  is  no  evidence  at  present  to  indicate  an 
overlapping,  except  the  single  specimen  recorded  by  Cope  from  Dallas, 
Texas.  This  is  without  question  a  typical  specimen  of  radix,  but  the 
record  should  be  held  in  reserve  until  it  has  been  substantiated  by 
further  collecting;  it  suggests,  however,  that  the  range  of  radix  may 
be  found  to  extend  farther  south  in  the  prairie  region  of  central  Texas 
than  on  the  more  arid  plains  to  the  west,  which  would  be  in  accord- 
ance with  our  knowledge  of  the  habitat  relations  of  the  form.  If  the 
respective  ranges  of  mardanus  and  radix  overlap  in  the  debatable  terri- 
tory in  Oklahoma  and  southern  Kansas  it  can  not  be  to  any  great 
extent,  and  we  believe  that  we  are  safe  in  considering  that  the  south- 
ern boimdary  of  radix  on  the  plains  approximately  conforms  to  the 
northern  boundary  of  mardanus. 

The  northern  termination  of  the  domain  of  radix  is  even  more  imper- 
fectly  known  than  the  southern,  and  it  is  difficult  to  even  approximate 
it,  for  here,  as  to  the  south,  the  plains  conditions  are  evidently  con- 
tinued far  beyond  the  range  of  the  form.  The  notes  and  specimens 
of  Coues  (1878,  278)  indicate  that  it  is  abundant  on  the  northern 
boundary  of  the  United  States  from  the  valley  of  the  Red  River  to 
the  foothills  of  the  Rocky  Mountains,  but  that  it  also  occurs  farther 
north  is  indicated  by  the  specimens  in  the  U.  S.  National  Museum 
from  Regina  ana  Rush  Lake,  Assiniboia,  British  Columbia,  which 
at  present  seem  to  be  the  most  northern  localities  in  which  it  has  ever 
been  taken.**  The  extent  of  its  northern  occurrence  is  probably 
dependent  upon  its  ability  to  endure  the  lower  temperatures  that 
characterize  this  region,  and  since  snakes  are  as  a  rule  a  warm  climate 
group,  and  apparently  can  not  stand  extremely  cold  conditions,  we 
may  expect  to  find  the  northern  limits  of  the  area  occupied  by  radix 
not  far  north  of  Regina. 

As  was  noted  in  discussing  the  habits  of  radix,  even  in  the  more 
moist  parts  of  its  domain,  it  apparently  prefers  the  wet  swamps  to  the 
dryer  uplands.  From  this  it  may  be  expected  that  the  western  bound- 
ary of  its  range  is  not  determined  by  the  Rockies  themselves,  but  by 
the  high  arid  table-lands  that  border  them  on  the  east.  It  is  easily 
conceived  how  a  form  of  more  or  less  general  distribution  on  the 
prairies  but  having  a  preference  for  moist  habitats  might,  on  the 
more  arid  plains  to  the  west,  become  more  closely  confined  to  these 
conditions,  to  its  exclusion  from  the  plains,  and  be  carried  far  W6st- 

a  There  is  a  single  specimen  (No.  9251)  in  the  U.  S.  National  Museum  labeled  *'Lake 
Winnepeg  "  collected  by  Doctor  Gunn,  which,  although  a  typical  spedxnen  of 
can  not  be  considered  here,  for  the  locality  is  evidently  a  general  one. 
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ward  in  the  valleys  of  the  streams,  as  they  are  sunk  into  the  plains 
by  the  increa^  in  elevation,  in  a  manner  somewhat  analogous 
to  the  extension  of  the  range  of  the  prairie  types  into  the  plains 
region  (Poimd  and  Clements,  1900,  74-78).  Of  course,  the  records 
available  are  too  meager  to  ascertain  the  actual  state  of  affairs,  but 
it  may  be  significant  that  within  the  region  where  the  plains  reach  a 
height  of  5,000  feet  the  Colorado  and  Montana  localities  at  which 
radix  has  been  taken  (Pueblo,  Fort  Collins,  and  Greeley,  Colorado, 
and  Threeforks,  Montana)  are  all  in  the  valleys  of  the  Arkansas, 
Platte,  and  Missouri  rivers,  which  have  cut  their  channels  well  below 
the  higher  levels  of  the  plateaus. 

It  is  unfortunate  that  reliance  can  not  be  placed  on  the  locality 
given  for  three  specimens  of  radix  in  the  U.  S.  National  Museum 
(Bridgers  Pass),  but  the  locality  given  is  probably  but  a  general  one, 
so  that  we  have  no  evidence  at  present  as  to  what  extent,  if  any,  this 
form  has  pushed  westward  through  this  gap  in  the  Rockies.  The  rec- 
ord suggests,  however,  that  radix  may  follow  the  tributaries  of  the 
North  Platte  well  across  the  Laramie  plains,  that  form  a  break  in  the 
continental  divide  at  this  point. 

To  the  eastward  of  the  plains  region  the  records  indicate  that  radix 
occurs  throughout  the  prairie  region.  The  northern  limit  to  which 
it  is  actually  known  to  occur  may  be  represented  by  a  line  drawn 
from  Pembina,  North  Dakota,  southward  through  Fort  Snelling, 
Minnesota,  and  Madison,  Wisconsin,  to  Racine,  on  Lake  Michigan. 
This  line  corresponds  quite  closely  to  that  of  the  common  boundary 
between  the  northern  coniferous  forest  and  the  prairie  in  these  States, 
and  it  might  be  concluded,  since  radix  is  a  prairie  form,  that  this 
approximately  represents  the  actual  northern  limit  in  this  region. 
There  can  be  little  doubt,  I  think,  that  the  margin  of  the  prairie  in 
Minnesota  and  Wisconsin  does  determine  the  northern  limit  of  the 
principal  distribution  of  radix  in  this  region,  but  as  the  tension  line 
between  the  forest  and  prairie  is  not  a  sharp  one,  but  marked  by  a 
transition  zone  of  brush  prairie  and  open  woods,  while  for  a  consider- 
able distance  within  the  forest  area  proper  there  are  tongues  and 
patches  of  prairie  conditions,  it  is  very  probable  that  radix  will  be 
found  in  these  habitats  somewhat  within  the  forest  area.  If  a  line 
be  drawn  from  Lake  in  the  Woods  to  Mille  Lac,  Minnesota,  and  from 
this  point  through  Dunn,  Eau  Claire,  and  Jackson  counties,  Wisconsin, 
to  Racine,  it  will  roughly  indicate  the  northern  limit  of  the  outlying 
habitats  related  to  the  prairie,  and  I  believe  that  radix  will  not  be 
found  to  occur  much  beyond  this  line. 

On  the  south  and  east  the  prairie  peninsula  is  also  limited  by  the 
forest,  and  its  border  is  the  tension  line  between  the  prairie  and  the 
deciduous  forest  of  southeastern  United  States.  As  mapped  by  Pound 
and  Clements  (1900),  this  boimdary  lies  mostly  to  the  north  of  Mis- 


souri,  bending  soutlmarii  in  Illinois  to  include  most  of  that  State 
above  the  Iatitu(ie  of  St.  Louis.  Above  this  latitude  in  Missouri  anil 
southern  Iowa,  however,  the  extensive  ineailows  and  open  character 
of  the  woods  relate  this  region  to  the  prairie  proper,  and  it  is  doubt- 
less for  this  reason  that  we  find  radix  extending  southward  to  St. 
Louis,  Missouri,  and,  although  its  southern  boundary  is  not  definitely 
known,  it  probably  approximately  coincides  with  the  border  of  ihe 
southeastern  deciduous  forest  that  lies  a  Httle  t«  the  south  of  thes»e 
localities,  curving  around  the  northern  boundary  of  the  Ozarks  to 
the  98th  meridian. 

Illinois  north  of  the  39th  parallel  is  true  prairie,  and  radix  is  known 
to  occur  throughout  the  State  above  St.  Clair  and  Wabash  counties, 
but  in  western  Indiana,  which  is  not  a  prairie  State,  the  prairie  conies 
in  contact  with  the  forest  and  breaks  up  into  grassy  peninsulas  anil 
islands  that  might  be  expected  to  introduce  radix  well  beyond  the 
prairie  proper.  Nevertheless,  the  most  eastern  localities  for  which  we 
have  authentic  records  are  Chicago  and  Mount  Carniel,  Illinois.  In 
1881  Hay  (1881,  738)  recorded  a  specimen  of  radix  in  Butler  Univer- 
sity. He  says  of  this  specimen  that  "it  is  a  good  and  well-character- 
ized specimen  of  EutsRnia  radix,  that  I  have  everj'  reason  to  believe 
was  found  at  Irvington,  near  Indianapolis.  The  species  is  found  at 
Bloomfield,  Illinois,  and  is  included  by  Dr.  W.  H.  Smith,  in  his  Cata- 
logue of  the  Reptiles  and  Amphibians  of  Michigan,  as  occurring  in 
that  State."  In  1887  (1887,  65)  he  includes  it  in  his  list  of  Indiana 
Reptiles  and  Amphibians.  Doctor  Cope  (ISSS,  400-401)  described 
a-s  a  new  variety  (melanoixnin)  Iwo  specimens  of  radix  presumably 
from  Brookville,  Indiana,  and  we  have  examined  two  specimens  from 
Purdue  Universily,  belonging  to  the  Butler  collection,  and  presum- 
ably also  from  Brookville.  Unfortunately,  however,  doubt  attachi 
to  the  locality  of  all  of  these  specimens.  Hay  did  not  seem  abs< 
lutely  sure  that  the  Butler  University  specimen  came  from  Irving- 
ton,  and  in  the  case  of  the  Purdue  specimens  no  locality  is  given, 
while  a  third  is  labeled  "Illinois;  collector,  A.  W.  Butler."  I 
believe,  therefore,  that  while  it  is  very  probable  that  radix  will  be 
,  found  in  western  Indiana,  particularly  in  meadows  and  clearings, 
the  present  records  can  not  be  accepted  as  evidence  of  its  occurrence 
in  the  State, 

In  general,  then,  the  range  of  radix  may  be  defined  as  the  plains 
and  prairie  regions  of  central  North  America.  Owing  to  its  prefer^ 
ence  for  wet,  marshy  habitats  it  is  more  generallj-  distributed  in  the 
prairie  region  and  pushes  slightly  to  the  eastward  beyond  this  feature 
in  the  encircling  brush  prairie  zone,  but  is  limited  by  the  margin  of 
the  forest  of  eastern  North  America,  while  to  the  westward  it  enters 
and  extends  entirely  across  the  plains  region,  possibly  by  adhering,  in 
agencral  way  at  least,  to  the  valleys  of  the  large  streams,  which  also 
irt  a  well-defmed  flora  of  the  prairie  type  (fig.  25). 
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Variation, — After  examining  hundreds  of  specimens  I  believe  it 
to  be  unquestionable  that  we  have  to  deal  here  with  a  single  form 
which  is  sharply  defined  from  the  other  garter-snakes  of  the  prairie- 
plains  region.  Generally  speaking,  it  may  be  defined  as  having  21- 
19-17,  19-21-19-17,  or  even  19-17  scale  rows,  7  (8)  supralabials,  142 
to  176  ventrals,  57  to  87  subcaudals,  and  the  lateral  stripe  on  the 
third  and  fourth  rows  of  dorsal  scales,  but  while  this  description  will 
serve  very  well  for  analytical  purposes,  it  gives  no  clue  to  the  rela- 
tionships, and  we  have  to  examine  the  variations  in  detail.  For  the 
sake  of  unity  of  treatment,  as  well  as  for  the  fact  that  this  character 
is  less  variable  than  the  others,  the  number  of  dorsal  scale  rows  will 
first  be  examined.  The  number  (maximum)  for  radix  has  generally 
been  given  as  21,  although  the  type  had  19.  Brown  (1901)  gives 
the  number  as  usually  21,  but  occasionally  19,  and  Cope  (1892,  651) 
states  that  the  only  specimen  which  he  had  examined  with  19  rows 
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was  the  type  An  examination  of  the  following  diagram  (fig.  26) 
will  show  the  actual  state  of  affairs. 

This  table  shows  clearly  that  radix  is  not  characterized  by  a  single 
dorsal  scale  formula  in  any  part  of  its  range,  but  the  formula  19-21- 
19-17  occurs  the  most  frequently  in  all  localities.  While,  however, 
the  range  of  variation  is  extensive,  and  the  arithmetical  mean  re- 
mains nearest  to  the  formula  19-21-19-17,  we  believe  that  the  dia- 
gram is  correct  in  indicating  as  it  does  that  there  is  a  tendency  toward 
a  larger  number  of  rows  in  the  more  western  localities.  This  is 
apparently  shown  both  by  the  displacement  of  the  mean  from  the 
formula  21-19-17  toward  or  below  the  formula  19-21-19-17,  in  the 
eastern  localities,  as  well  as  by  the  lowering  of  the  minimimi  number 
toward  the  formula  19-17  or  below,  in  the  same  direction." 

In  plotting  this  diagram  we  have  only  used  the  localities  from  which 
we  have  the  largest  number  of  specimens,  and  still  the  series  from  the 


a  This  decrease  in  the  number  of  rows  in  eastern  localities  explains  how  the  type  of 
•n^ecies  (which  came  from  Racine,  Wisconsin)  came  to  have  19  scale  rowB. 
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plains  region  are  so  small  that  our  conclusions  might  with  justice  be 
objected  to  on  this  ground.  If  we  examine  all  of  the  specimens  from 
the  region  west  of  the  97th  meridian,  however,  regardless  of  locaUty, 
we  find  that  there  is  not  a  single  specimen  in  the  lot  that  has  less  than 
19-21-19-17  scale  rows  in  the  dorsal  series,  although  about  half  have 
,  the  formula  21-19-17,  while  in  but  a  small  series  from  Racine  19-17  is 
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the  common  formula.  I  believe,  therefore,  that  it  is  indisputable 
that  a  decrease  in  the  mean  number  of  rows  toward  19-21-19-17 
rows  or  less  takes  place  in  the  western  part  of  the  prairie  region. 

The  number  of  superior  labials  have  been  variously  given  as  7,  8, 
and  7,  occasionally  8.  I  have  plotted  the  number  for  various 
localities  in  the  diagram,  fig.  27,  and  an  examination  of  this  table 
shows  that  the  average  number  is  very  close  to  7  throughout  the 
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range.  Indeed,  so  close  does  the  mean  approximate  7  that  no  geo- 
graphical variation  in  the  average  number  can  be  detected  with  the 
series  at  present  available.  On  the  other  hand,  it  should  be  pointed 
out  that  it  is  only  in  the  specimens  from  the  prairie  region  that  less 
than  7  superior  labials  are  found.  Very  similar  conditions  exist  in 
the  case  of  the  inferior  labials.     Thus,  in  the  diagram,  fig.  28,  it  will 


be  seen  that  there  may  be  S,  ' 


■  10  in  this  series,  but  that  8  infra- 
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labials  have  only  been  found  in  the  prairie  region.  In  the  case  of 
both  the  superior  and  inferior  labials  we  readily  admit  the  possi- 
bility that  larger  series  of  plains  specimens  may  destroy  this  appar- 
ent tendency  toward  a  decrease  in  the  number  of  plates  to  the  east- 
ward, but  we  do  not  think  that  it  is  probable,  for,  as  in  the  number  nf 
dorsal  scale  rows,  an  examination  of  all  of  the  plains  specimens  has 
failed  to  turn  up  a  sii^le  specimen  with  6  superior  or  8  inferior  labials, 
so  that  if  these  numbers  exist  in  this  region  it  must  be  in  small  pro- 
portion. 

If  the  tables  represent  the  true  state  of  affairs,  then  radix  evidently 
tends  to  become  slightly  reduced  in  the  number  of  dorsal  scale  rows 
and  inferior  and  superior  labial  plates  in  the  prairie  region.  (The 
mean  number  of  subcaudals  and  vcntrals,  subject,  as  ihey  are,  to  a 
considerable  range  of  sexual  and  individual  variation,  can  not  be 
determined  in  the  small  series  at  hand.)  However  this  may  be,  one 
thing  at  least  is  certain,  and  that  is  that  radix,  as  a  form,  does  not 
h^ve  a  constant  number  of  scale  rows  and  labial  scutes.  This  b 
shown  not  only  by  the  frequency  of  the  variations  that  occur,  but 
also  by  the  fact  that  the  dorsal  scale  formula  is  so  frequently  19-21- 
19-17  (which  is  a  transition  stage  between  the  formula  '21-19-17  and 
19-17)  and  the  fact  that  generally  when  the  labial  formula  is  8/10 
the  third  superior  and  the  corresponding  inferior  labials  are  notice- 
ably reduced.  This  h  significant,  as  it  indicates,  we  believe,  that  the 
form  is  a  dwarfed  offshoot  of  a  stock  with  a  larger  scutellation. 

The  variations  in  color  have  but  thric«  been  thought  of  subspe- 
cific  value.  In  general,  as  previously  described,  the  ground  color  is 
brown,  with  three  stripes  (the  lateral  being  on  the  third  and  fourth 
rows  and  the  dorsal  on  the  median  and  halves  of  adjacent  rows), 
and  three  rows  of  black  spots  on  the  skin  and  involved  scales.  In 
western  specimens,  from  Kansas  and  Nebraska,  the  ground  color 
is  light  brownish  olive,  and  the  black  spots  are  consequently  very 
distinct.  The  dorsal  stripe  is  verj'  conspicuous,  being  usually  bright 
orange  yellow,  and  often  covering  more  than  the  median  and  halves 
of  the  adjoining  rows,  the  lateral  stripe  being  usually  pale  yellow  and 
less  conspicuous.  The  interspaces  on  the  skin  between  the  spots  are 
usually  whitish.  This  coloration  was  described  ae  a  species  (^a^enj) 
by  Kennicott  in  1860  on  the  basis  of  a  specimen  from  Fort  Pierre, 
Nebraska,  that  was  further  characterized  by  having  the  interspaces 
on  the  skin  between  the  lateral  spots  red  instead  of  the  usual  whitish. 
This  color  in  the  type  specimen  has  now  faded,  but  a  specimen  in  the 
possession  of  the  Academy  of  Natural  Sciences  of  Philadelphia  (No. 
16619)  -from  Peabody,  Kansas,  shows  the  same  coloration.  In  this 
individual  the  interspaces  on  the  skin  and  the  edges  of  the  involved 
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scales  are  a  dull  brick  red,  giving  rise  to  a  pattern  that  resembles  very 
much  some  specimens  of  parietalis  from  the  same  region.  This  speci- 
men is,  however,  the  only  one  which  we  have  observed  with  this 
development  of  red  pigment,  and  the  trait  must  be  considered  as  of 
rather  uncommon  occurrence  and  not  as  typical  of  specimens  from 
this  region. 

The  ''haydeni^'  type  of  color,  as  above  described,  may  be  considered 
in  general  as  typical  of  specimens  from  South  Dakota,  Wyoming, 
Nebraska,  Colorado,  and  Kansas,  but  to  the  east  and  north  of  these 
points  the  ground  color  becomes  darker  brown,  and  even  black,  some- 
what or  entirely  obscuring  the  spots.  The  stripes  in  prairie  specimens 
remain  much  the  same  as  in  western  ones,  but  the  dorsal  tends  to  lose 
its  golden  tinge.  Doctor  Coues  (1878,  277-278)  states  that  Pembina 
specimens  are  "olivaceous-blackish  or  obscure  brownish  black,^'  and 
that  this  color  occurs  as  far  westward  as  the  Coteau  de  Missouri  on 
the  northern  boundary,  but  that  in  the  arid  region  of  the  upper  Mis- 
souri and  Milk  rivers  it  is  replaced  by  a  form  whose  principal  char- 
acter is  seen  in  the  increased  breadth  and  intensity  of  coloration  of 
the  dorsal  band,  especially  on  the  anterior  portion.  To  this  western 
form  Coues  and  Yarrow  (1878,  279-280)  gave  the  name  of  radix 
twiningii.  Western  Iowa  specimens  are  as  a  rule  darker  than  those 
from  Kansas  and  Nebraska,  and  show  their  close  color  affinity  mostly 
in  the  golden  yellow  dorsal  stripe,  and  it  is  evident  that  these  speci- 
mens are  to  be  considered  as  intermediate  between  the  more  pallid 
western  pattern  and  its  darker  eastern  representative.  That  the  color 
tends  to  become  darker  to  the  northward  as  well  as  to  the  eastward  is 
shown  by  the  fusing  of  the  spots  on  the  skin  in  specimens  from  Turtle 
Mountain  and  Regina. 

The  third  color  variety  has  been  described  by  Cope  (1888,  400-401) 
on  the  basis  of  two  specimens  reported  to  have  been  taken  at  Brook- 
ville,  Indiana  (see  p.  80).  The  principal  characteristic  of  these  speci- 
mens was  the  elongation  and  fusion  of  the  gastrostegeal  spots  to  form 
a  broken  band  along  each  side  of  the  abdomen;  not  an  uncommon 
occurrence  in  the  darker  eastern  representatives  of  this  form. 

None  of  these  phases  diflFer  sufficiently  to  indicate  well-marked 
forms  or  to  be  given  subspecific  rank,  and  they  have  been  dropped  by 
later  writers. 

In  the  above  discussion  of  the  variations  of  radix  I  have  purposely 
excluded  from  consideration  three  specimens  (Nos.  30872,  30873, 
30874)  in  the  U.  S.  National  Museum  from  Milwaukee  Coimty,  Wis- 
consin. These  specimens  are  typical  hutleri  in  coloration,  and  the  lat- 
eral stripe  is  up3n  the  tliird  and  adjacent  halves  of  the  second  and 
fourth  rows.  In  scutellation  they  agree  both  with  hutleri  and  with 
reduced  specimens  of  radix.     The  scutellation  is  as  follows: 
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Definite  conclusions  can  not  be  based  upon  such  a  small  number 
of  specimens,  but,  granting  the  accuracy  of  the  locahty,  it  should,  I 
believe,  be  concluded  that  these  specimens  are  more  than  usually 
dwarfed  specimens  of  radix,  and  that  the  lateral  stripe  has  become 
slightly  displaced  in  the  reducticm  in  the  number  of  scale  rows  below 
21.  It  is  true  that  the  writer  has  seen  little  evidence  that  the  lateral 
stripe  tends  to  he  disturbed  in  position  when  the  fourth  row  is  lost  (see 
alsopp.  35-37), but  in  at  least  one  specimen  (Cat.  No.  525,  U.S.  N.M., 
from  Racine,  Wisconsin),  which  has  19-21-19-17  rows,  the  lateral 
stripe  apparentl}'  tends  to  descend  upon  the  secctnd  row,  where  the 
fourth  row  is  dropped  to  leave  less  than  2 1 .  This  point  should  be  care- 
fully tested  by  the  examination  of  a  large  series  of  specimens  from 
eastern  Wisconsin. 

A^niiies.—li  the  lateral  stripe  is  a  safe  index  there  can  be  no 
uncertainty  as  to  the  inclusion  of  radix  in  the  group  to  which  we  have 
given  its  name,  as  there  is  no  doubt  as  to  the  position  of  the  lateral 
stripe  on  the  third  and  foBrth  scale  rows.  Just  what  its  relation  is  to 
jnareianus  is  undet<?nnined  at  present,  but  that  it  is  not  distantly 
related  to  nugalops  is  quite  evident  both  from  the  position  of  the 
lateral  stripe  and  general  coloration.  Cope,  in  his  assertion  that, 
megalops  is  the  representative  of  radix  in  Mexico,  apparently  recog- 
nized the  similarity  of  the  forms,  as  did  also  Brown  in  1904  (1904, 
471),  when  he  stated  that  "  E.  radix  is  a  connecting  link  on  the  one 
hand  with  E.  proximo,  *  *  *  and  on  the  other  in  the  southwest 
with  E.  megahps." 

If,  as  I  believe,  viardanus  is  a  member  of  the  Radix  group,  it  is 
not  likely  that  radix  and  megahps  are  directly  related,  and  thia 
improbability  is  enforced  by  the  gap  between  their  respective 
ranges.  It  seems  more  probable  that  marcianits  constitutes  a  link 
between  radix  and  megahps,  and  the  closeness  with  which  its  range 
coincides  with  the  region  between  these  two  forma  lends  support 
to  this  view.  At  any  rate,  radix  can  not  at  the  .present  time  be 
connected  with  any  other  form  in  the  same  or  adjacent  regions, 
with  the  exception  of  huUeri,  which  will  be  discussed  later.  It 
differs  constantly  from  sirlalis,  eques,  and  elegans  in  the  position  of 
the  lateral  stripe,  and  from  proximus  and  sauritus  in  the  same  region 
•"f  *He  increased  number  of  scale  rows  and  the  persistently  shorter 


VARIATIONS  OF   GARTER-SNAKES.  87 

tail.  It  is  diflBcult  to  determine  what  basis  Brown  had  for  the 
statement  that  it  is  a  connecting  hnk  between  proximus  and  meg- 
alopSy  other  than  the  general  relationship  expressed  by  the  position 
of  the  lateral  stripe,  for  the  range  of  radix  and  proximus  overiap 
to  a  considerable  extent  without  affecting  the  purity  of  either  type. 
Rather  it  seems,  as  I  shall  try  to  show  later,  that  radix  and  prox- 
imuSf  although  both  members  of  the  same  division  (see  table,  p.  40), 
have  had  an  independent  origin  from  a  common  stock. 

It  has  already  been  noted  that  to  the  eastward  on  the  prairie 
peninsula  radix  exhibits  a  tendency  toward  a  reduced  scutellation, 
and  that  in  this  reduction  the  scale  formula  19-17  is  approached. 
This  brings  radix  very  close  to  another  form  (buUeri),  whose  western 
limit,  as  far  as  we  know  at  the  present  time,  is  close  to  the  eastern 
limit  of  radixj  and  makes  it  necessary  to  examine  this  form  before 
the  affinities  of  radix  in  this  direction  can  be  discussed. 

B  UTLERL<^ 

Description, — East  of  the  prairie  peninsula,  in  Indiana,  Ohio, 
southern  Michigan,  and  western  Pennsylvania,  radix  is  replaced  by 
a  form  which,  like  it,  is  a  very  distinct  and  well-marked  one.  In 
this  form,  which  has  received  the  name  of  huUeri,  the  ground  color 
is  dark  olive  brown,  the  lateral  spots  when  visible  on  the  scales 
being  small  and  restricted  to  the  scale  rows  adjacent  to  the  stripes, 
along  which  they  tend  to  form  narrow  broken  black  borders.  On 
the  skin  these  spots  are  very  seldom  to  be  distinguished  in  definite* 
rows,  being  more  often  partially  fused,  leaving  the  interspaces  irreg- 
ularly arranged.  The  dorsal  stripe  is  usually  on  the  median  and 
adjacent  rows,  and  is  bright  yellow  anteriorly  but  quickly  fades  out 
to  a  dull  yellow  posteriorly.  The  lateral  stripe  is  broad  and  con- 
spicuous, occupying  all  of  the  third  and  most  of  the  second  and 
fourth  rows  anteriorly,  but  posteriorly,  where  the  fourth  row  is 
dropped,  it  falls  on  the  second  and  third  rows  only,  and  retains 
this  position  to  the  vent.  Anteriorly  the  color  of  the  lateral  stripes 
is  bright  yellow;  posteriorly  they  are  generally  somewhat  duller, 
still  retaining,  however,  their  yellow  tint.  The  first  row  of  scales 
is  but  little,  if  any,  lighter  than  above,  which  serves  to  accentuate 
the  conspicuousness  of  the  lateral  stripes. 

The  scutellation  may  be  summarized  as  follows:  Dorsal  scale  rows 
19-17,  occasionally  17-19-17-15,  superior  labials  7  or  6,  ventrals  132 
to  154,  subcaudals  49  to  68. 

Butler's  garter-snake  has  had  a  rather  peculiar  history.  Described 
in  1888  by  Cope,  on  the  basis  of  a  single  specimen  said  to  have  been 

o  Thamnophis  biitlcri  (Cope),  Proc.  U.  S.  Nat.  Mus.,  XI,  p.  399.  Includes  E. 
hrachysioma  Cope,  in  part  E.  sirtalis  Brown,  in  part  E.  sirtalis  obscura  Cope,  and'in 
part  E.  sirtalis  obscura  Morse. 
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taken  at  Richmond,  Wayne  County,  Indiana,  the  t3-pe  remained  for 
many  years  the  only  specimen  known.  In  1901  Mr.  Brown  (1901,  27) 
noted  that  there  were  two  specimens  in  the  Academy  of  Natural 
Sciences  of  Philadelphia  labeled  "Miami  River"  which  had  been 
identified  as  this  form  by  Cope,  but  as  these  with  the  type  were 
the  only  specimens  known  at  the  time  he  considered  them  rather 
anomalous  specimens  of  sirtalis,  on  the  basis  of  tli©  similarity  of 
scutellation.  In  1894  Doctor  Stejneger  (1894,  593-594)  recorded  a 
specimen  collected -in  Waterloo  County,  Indiana,  that  corresponded 
closely  to  Cope's  description  of  huderi,  and  contended  for  the  dis- 
tinctness of  the  species.  Later  the  writer  (1904,  289-299)  found  it 
to  be  common  in  southern  Michigan,  and  has  subsequently  exam- 
ined material  from  various  parts  of  Indiana,  Ohio,  and  western 
Pennsylvania,  which  indicates  that  it  is  a  common  form  in  these 
States,  as  well  as  a  distinct  species. 

At  first  sight  it  seems  rather  surprising  that  a  form  as  common  as 
this  one  has  proven  to  be  should  have  remained  so  long  unobserved 
in  an  area  that  has  been  so  well  worked.  The  explanation  that  at 
once  suggests  itself  is  the  one  put  forward  byStejenger — -that  it  has 
been  confused  with  other  forms  that  resemble  it.  This  has  proven 
to  be  the  case,  for  we  have  found  specimens  from  southern  Michigan 
in  the  Cope  collection  in  the  Academy  of  Natural  Sciences  of  Phila- 
delphia, labeled  both  "sauritus"  and  "sirbiUs,"  but  perhaps  the  most 
striking  instance  is  that  it  has  frequently  been  confused  with  the 
questionable  form  obscwra.  It  has  always  been  a  doubtful  question 
to  those  who  have  considered  the  matter  as  to  just  what  form  or  com- 
bination of  characters  the  name  obscura  has  been  considered  to  apply 
by  those  who  have  used  it.  Cope  distinguished  it  from  sirtalis  by 
the  fusion  of  the  lateral  spots  on  the  skin,  a  rather  dubious  uharac- 
ter,  A  possibility  of  error  immediately  arose  in  that  hutleri  is  cliar- 
acterized  by  an  obscurity  of  these  spots,  and,  although  the  type 
specimen  of  obscura  was  clearly  sirtalis,  as  will  be  shown  later,  sub- 
sequently to  its  description  Cope  labeled  two  specimens  from  Michi- 
gan in  the  Pliiladelphia  Academy  collection  as  "obscuru"  which  are 
clearly  hutleri.  Bntleri  in  coloration  somewhat  resembles  saurHue, 
and  Cope  (18SS,  .399)  stated  that  obscura  "resemblos  at  first  sight 
the  E.  sauritus,"  thus  shifting  the  name  obscura  to  include  butleri 
specimens.  The  basis  for  this  statement  were  the  two  specimens 
from  Indiana,  which  he  referred  to  obscura  and  which  were  probably 
bvileri,  although  the  original  description  of  buileri  immediately 
follows.  It  is  also  very  likely  that  the  specimen  recorded  by  Hay 
(lS92b,  526)  as  possibly  belonging  here  was  also  a  bvileri,  as  he  quotes 
Cope's  statement  that  obscura  resembles  sauritus.  One  nf  the  speci- 
mens listed  as  obscura  by  Morse  (1904,  134)  also  proves  upon  exami- 
nation to  be  butleri. 
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The  on];-  other  form  whicK  has  been  confused  witli  bulleri  is  the 
Evtaenia  hrachysloma  of  Cope.  Brachystoma  was  described  as  dis- 
tinct on  the  basis  of  the  small  number  of  ventrala  and  superior  and 
inferior  labial  plates  in  the  type,  and  although  the  reduction  in  speci- 
mens from  Pennsylvania  is  considerable,  I  have  already  given  my 
opinion  (Stone,  1906,  165)  that  they  represent  dwarfed  specimens  of 
bvihri.  I  have  also  shown  (1904)  that  the  specimens  referred  to 
hrachy»toma  by  Clark  (1903,  83-S7)  are  typical  huileri. 

ndbits  and  habitat  relations. — It  is  not  to  be  expected  from  the 
historv  of  this  form  that  nuich  would  have  been  recorded  on  its  habits, 


when  so  little  has  been  ascertained  of  the  habitat  relations  of  forma 
wiiich  have  been  well  known  for  fifty  years  or  more.  In  southern 
Michigan  I  have  only  taken  it  in  the  immediate  vicinity  of  water, 
either  about  the  margin  of  swampy  places  or  on  the  banks  of  streams 
(fig.  29).  This  maj'  be  a  coincidence,  but  it  is  in  accord  with  all  of 
the  spocimens  collected  throughout  the  range  which  have  habitat 
data.  I  have  found  them  most  frequently  by  overturning  boards, 
etc.,  in  such  places,  although  they  are  also  found  crawling  about  in 
the  long  grass  and  herbage. 
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It  is  in  disposition  a  rather  sluggish  snake,  seldom  attempts  to 
defend  itself,  and  when  surprised  is  usually  easily  captured.  The 
ease  with  which  they  are  capture<i  is  in  part  due  to  their  inability  to 
escape,  owing  to  the  extreme  awkwardness  of  their  movements  on 
land.  When  moving  slowly  this  is  scarcely  noticeable,  but  when 
they  attempt  to  move  rapidly. to  escape  capture  their  efforts  are 
peculiarly  odd  and  ineffective.  The  movements  consist  in  throwing 
the  body  in  long  curves  in  a  manner  closely  analogous  to  the  wig- 
gling motion  by  which  garter-snakes  swim  in  deep  water,  and  which 
results  in  much  movement  and  muscular  effort,  but  very  little  prog- 
ress. This  movement  may  be  greatly  augmented  by  putting  the 
anake  on  a  smooth  surface,  but  it  is  not  entirely  due  to  the  nature 
of  the  surface,  as  it  can  scarcelj'  make  any  headway  on  a  surface 
where  nrtalia  will  glide  away  with  comparative  ease.  This  is  one 
of  the  most  striking  characteristics  of  hutleri  and  was  first  noticed  by 
Reddick  {180.5,  261),  who  comments  upon  it  in  the  following  words: 
"It  is  short  and  chubby,  and  its  movement  is  very  characteristic  of 
it.  It  does  not  have  the  gliding  movement  of  E.  saurita  nor  the 
swift  and  active  movement  of  the  Nairix  sipedon,  but  seems  rather 
to  exert  a  large  amount  of  force  to  do  little  crawling.  The  move- 
ment is  so  characteristic  that  I  believe  anyone  having  once  seen  the 
peculiar  way  in  wliich  it  tries  to  hurry  itself  away  would  ever  after 
bo  able  to  recognize  it  at  a  distance," 

Fortunately  no  doubt  attaches  to  the  species  which  Mr.  Reddick 
had,  for  the  specimen  upon  which  this  observation  was  baaed  has 
been  examined,  and  it  is  unquestionably  a  hutleri.  The  movement 
seems  to  l)c  very  similar  to  the  method  of  locomotion  described  for 
the  si>-called  atrata  specimens  of  ordirwides  by  Ditmars  (1907,  227). 

Observations  upon  the  food  habits  of  butUri  are  but  fragmentary. 
As  announced  in  1904,  it  is  fond  of  earthworms  and  small  frogs,  but 
I  have  since  found  that  in  captivity  it  apparently  prefers  small 
fish.  As  a  rule  it  is  impossible  to  get  them  to  take  either  worms  or 
frogs  if  dead,  but  it  is  apparently  a  matter  of  unconcern  to  them 
whether  the  fish  bo  alive  or  dead,  as  they  will  greedily  eat  specimens 
of  the  latter  which  have  begun  to  decompose.  Young  individuals 
four  or  fire  days  old  will  eat  as  many  as  three  or  four  small  minnows 
successively. 

Females  taken  in  July  are  usually  pregnant,  and  the  number  of 
young  is  apparently  small.  In  the  specimens  examined  the  number 
of  embryos  is  about  twelve  to  fifteen.  One  specimen  which  was 
taken  in  late  July,  1905,  and  kept  in  captivity  gave  birth  during 
the  first  part  of  August  to  ten  young.  Tlie  members  of  this  brood 
were  not  all  bom  on  the  same  date,  but  appeared  at  different  times 
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between  August  7  and  20,  a  difference  of  thirteen  days.  This  is  an 
imusual  occurrence  among  the  garter-snakes,  and  is  undoubtedly 
abnormal,  for,  as  far  as  we  have  observed,  it  has  been  invariably 
the  rule  that  the  entire  brood  appeared  within  a  few  hours  at  most. 
We  have  seen  but  one  other  specimen  give  birth  to  young,  and  there 
were  four  in  this  brood.  The  young  when  but  a  few  days  old  will 
struggle  eagerly  with  earthworms  or  minnows,  capturing  the  latter 
in  a  small  dish  of  water  or  laking  them  from  the  fingers.  For  the 
first  three  or  four  days  they  are  very  secretive  and  can  be  seen  only 
by  overturning  the  moss  and  stones  in  the  cage,  except  when  they 
come  out  to  feed.  They  have  not  been  observed  to  feed  during  the 
first  three  days,  but  after  this  they  will  come  out  freely  to  gorge 
themselves  on  fish,  retiuning  again  beneath  the  stones  when  satis- 
fied. One  of  these  young  snakes  was  kept  for  three  months,  in  which 
time  it  attained  to  the  respectable  length  of  150  nmi. 

Range,  —The  area  occupied  by  huUeri  may  be  considered  geograph- 
ically as  an  extension  of  the  prairie-plains  region,  which  gradually  rises 
to  the  eastward  and  merges  with  the  Allegheny  plateau.  The  entire 
region  w&s  overridden  by  the  ice  sheets  of  the  Glacial  epoch,  and  the 
topography  is  determined  by  the  thick  mantle  of  glacial  waste  which 
has  been  spread  over  the  underlying  rock  surface,  as  till  sheets, 
moraines,  outwash  aprons,  etc.  The  drainage  is  entirely  to  the 
Mississippi  by  way  of  the  Ohio  and  its  tributaries,  with  the  excep- 
tion of  the  small  area  in  southern  Michigan,  northern  Ohio,  and 
northwestern  Pennsylvania,  which  lies  within  the  drainage  basin  of 
the  Great  Lakes. 

The  climate  of  the  region  is  for  the  most  part  mild  and  rather 
humid,  as  is  evinced  by  the  character  of  the  vegetation.  The  whole 
region  is  forested,  with  the  exception  of  small  scattered  patches  of 
prairie  and  a  small  area  in  western  Indiana  and  southwestern  Michi- 
gan, which  is  encroached  upon  by  the  extreme  eastern  end  of  the 
prairie  peninsula.  The  rainfall  ot  30-35  inches  that  characterizes 
the  prairie  increases  in  this  region  to  about  40  inches,  and  with  this 
increase,  as  Transeau  (1905)  has  shown,  there  is  also  a  rise  in  the 
rainfall-evaporation  ratios  to  80-100  per  cent.  The  forest  is  of  the 
broad-leafed  deciduous  type  of  southeastern  North  America,  but  as 
over  the  greater  part  of  the  region  under  consideration  (Ohio,  Indiana, 
southern  Michigan)  the  rainfall  is  less  and  the  evaporation  greater 
than  in  the  southern  Appalachians,,  where  this  forest  has  its  principal 
development,  the  condition  may  be  considered  intermediate  between 
those  that  accompany  the  development  of  the  forest  in  the  south- 
eastern United  States  and  those  which  obtain  on  the  prairie,  and  the 
effect  of  the  diflerence  of  conditions  upon  the  vegetation  is  shown  by 
the  more  open  character  of  the  woods  on  the  uplands.     It  is  generally 
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within  thia  area  of  oak  openings  and  open  groves  on  tne  higher  ground, 
whicli  Transeau  ha.i  shown  to  be  associated  with  a  rainfall-evapora- 
tion ratio  of  80-100  per  cent,  that  Butler's  garter-snake  is  found  (see 
Transeau's  map,  1U05,  885). 

Specimens  of  butleri'h&ve  been  examined  from  the  following  locali- 
ties: Ann  Arbor,  Chelsea,  Ypsilanti,  Washt«naw  County,  Brighton, 
liivingston  County,  Ohvet,  Eaton  County,  Pontiac,  Oakland  County, 
Xfichigan;  Turkey  Lake,  Kosciusko  County,  Lake  Maxinkiickee, 
Marshall  County,  Waterloo,  De  Kalb  County,  Indiana;  Sandusk;-, 
Erie  County,  Columbus,  Franklin  County,  "Miami  River,"  Ohio; 
Frankhn,  Venango  County,  Port  ^VJlegheny,  McKean  County,  Penn- 
sylvania. 

From  these  records  it  will  be  seen  that  Butler's  garter-snake  ranges 
over  most  of  Indiana,  Ohio,  southern  Michigan,  and  western  Penn- 
sylvania, but  its  exact  limits  can  nowhere  be  more  than  approxi- 
mately fixed,  for  the  locality  records  are  extremely  few.  In  Michigan 
it  has  not  been  taken  north  of  Pontiac,  Oaklan<i  County,  nor  west  of 
Olivet,  Eaton  County,  but  it  is  a  very  common  form  in  both  of  these 
locahties  and  doubtless  extends  farther  north.  South  of  thife  latitude 
it  is  a  common  snake  in  eastern  Michigan,  while  the  various  localities 
in  Indiana  represent  nearly  the  entire  length  of  the  State  (Waterloo, 
Dc  Kalh  County;  Turkey  Lake,  Kosi-iiisko  County;  Lake  Maxin- 
chukee. Marshall  County;  and  Richmond,  Wayne  County).  Although 
the  specimens  in  the  Academy  of  Natural  Sciences  of  Philadelpliia 
labeled  "Miami  River"  are  also  marked  "Indiana,"  wliich  would 
indicate  that  they  are  from  the  extreme  southeastern  comer  of  the 
State,  the  accuracy  of  the  record  can  hardlj'  be  reUed  upon,  and,  as 
Mr.  Brown  has  remarked  (Rutliven,  1904,  289),  they  are  probably 
from  Oliio. 

At  the  present  time  we  know  of  but  two  authentic  locality  records 
for  Ohio.  We  have  already  noted  that  one  of  the  specimens  wluch 
Morse  (1904,  134)  records  as  sirlalis  obaaira  is  a  butleri.  An  exami- 
nation of  his  material  shows  that  his  specimens  or  obscura  comprise 
four  garter-snakes  from  Columbus,  Ohio,  collected  by  Kellicot  (not 
as  Morse  gives  it,  Sandusky  and  Columbus,  collected  by  himself). 
Two  speciments  are  sirialis,  but  one  an  undoubted  butleri.  Altliough 
Morse  apparently  did  not  find  tliis  snake  at  Sandusky,  it  is  a  very 
common  form  there,  and  the  Museum  {if  the  University  of  Michigan 
has  received  a  number  ot  specimens  from  Mr.  E.  L.  Mosely,  which 
were  collected  in  that  locality.  Columbus  is  the  southernmost  defi- 
lute  locality  from  which  buileri  is  known  in  Ohio,  which  is  in  nearly 
the  same  latitude  as  the  most  southern  Indiana  record,  that  of  the 
type  (Riclimond,  Wayne  County).  How  much  farther  southward  it 
occurs  can  only  be  conjectured,  but  as  it  is  apparently  less  common 
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in  these  localitipa  than  to  the  northward  the  southern  margin  may 
be  placed  tentatively  at  the  Ohio  River." 

If  we  admit  for  the  time  being  tliat  butlen  and  brachystoma  are 
identical,  we  find  that  for  twelve  years  after  its  description  the  type 
of  the  latter  (which  was  taken  in  Franklin,  Venango  County)  repre- 
sented the  only  Pennsylvania  locaUty  from  wluch  the  form  was  known 
to  occur.  In  li)05,  however,  Mr,  H.  F,  Fowler,  of  the  Acailemy  of 
Natural  Sciences  of  Philadelpliia,  secured  a  second  specimen  (Stone, 
1906, 165)  near  Port  Allegheny,  J IcKean  County,  This  specimen  is  of 
interest,  as  not  only  extending  the  range  considerably  to  the  east- 
ward, hut  aa  also  probably  reprosentine  approximately  the  eastern 


limit  of  its  occurrence.  These  specimens  will  be  further  discussed  in 
the  consideration  of  the  variation  of  the  group. 

At  this  point  mention  should  again  be  made  of  the  three  specimens 
in  the  U,  S.  National  Museum  from  Milwaukee, Wisconsin.  I  have  given 
my  reasons  for  referring  these  specimens  to  m^ix,  but  it  must  be 
admitted  that  they  resemble  butleri  so  closely  as  to  be  indistinguish- 
able, and  it  may  be  that  further  material  will  show  them  to  belong 
to  this  form  and  extend  the  range  around  the  southern  end  of  Lake 
Michigan,  but  the  solution  of  the  problem  given  on  page  85  seems 
the  most  plausible  one  at  present. 

It  is  impossible  with  our  imperfect  knowledge  of  the  limits  of  its 
range  to  point  out  any  close  relations  between  ttie  distribution  of 

"Afl  thie  paper  is  passing  through  lhn  preaa  1  have  received  a  specimen  of  bttlUri 
from  Ihiyum,  Ohio, 
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hutleri  and  the  conditions  with  which  it  is  found  associated.  It  must 
bo  acceded,  in  a  general  way,  however,  that,  as  far  as  our  present 
knowledge  goes,  its  range  is  apparently  included  in  the  area  lying 
east  of  the  prairie  peninsula,  which  is  characterized  by  the  occurrence 
of  open  torests  on  the  uplands  (fig.  30).  If,  as  I  hope  to  be  able  to 
do,  I  can  show  that  hutleri  is  genetically  related  to  radix  this  dis^ 
tribution  may  be  easily  accounted  for  by  the  fact  that  as  btUleri  has 
prairie  affinities,  it  might  be  expected  to  prefer  conditions  more  in 
accord  with  those  of  the  treeless  region.  I  have  already  shown 
that  the  conditions  in  this  region  are  somewhat  intermediate  between 
those  of  the  prairie  and  the  denser  forests  of  southeastern  United 
States,  and,  if  a  direct  relationship  e'xists  between  hutleri  and  radix, 
the  coincidence  between  the  range  of  hvileri  and  the  open  forest  area 
may  be  accounted  for  by  the  affinities  of  both.  This  subject  will  be 
reverted  to  in  discussing  its  affinities.     It  should  be  noted,  however. 


17-19-17 


17-1 9-1 7-1 5 


X                1           IIJ. 

3* 

30 

K 
\ 

\ 
\ 

y 

; 

\ 
\ 

j_ 

1 

Indiana.  Michigan.  Ohio.  Pennaylvanla. 

FlO.  31.— DlAOBAM    SHOWmO   THE  VABIATION    IN   TQE    DOBSAL    SCALE    FOBMULA  IK    THAMNOPHU 

BUTLEBI. 

that  the  range  of  hutleri  is  entirely  within  the  glaciated  area  of  eastern 
North  America  which  would  indicate  that  the  form  is  of  post-Glacial 
origin. 

Variaiion. — ^The  characters  of  hutleri  are  quite  constant  and  have 
not  by  their  variability  given  rise  to  much  confusion.  The  scale 
rows  are  invariably  19-17  in  nearly  all  of  the  specimens  examined, 
but  it  should  be  observed  (fig.  31)  that  while  a  larger  formula  has 
never  been  observed,  three  of  the  Michigan  specimens  have  the  for- 
mula 17-19-17  and  both  of  the  Pennsylvania  (brachystoma)  specimens 
have  17-19-17-15,  the  smallest  number  observed.  According  to 
Cope,  the  type  of  hutleri  has  7  superior  and  8  inferior  labial  plates, 
a  formula  that  holds  for  the  Lake  Makinkuckee,  Miami  River,  and 
Sandusky  specimens  (figs.  32  and  33).  The  Turkey  Lake  specimen 
has  the  same  number,  except  on  the  right  side,  where  one  superior  is 
to  leave  6.     At  Ann  Arbor  and  Olivet,  however,  6  supra- 
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labials  occur  in  practically  one-half  of  the  specimens,  and,  while  the 
infralabials  are  occasionally  8,  9,  or  10,  the  average  is  very  close  to 
8.    The  single  specimen  from  Columbus  has  6/8,  the  one  from  Frank- 


8 


7 


6 


)c-.     30 


3 


12 


<> 


V 


"x2 


3y 


Indiana.  Michigan.  Ohio.  Pennsylvania. 

Fio.  32.— Diagram  showing  the  variation  in  the  number  of  supralabials  in  Thamnophis 
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Fig. 33.— Diagram  showing  the  variation  in  the  number  or  iNntALABiALs  in  Thamnophu 

BUTLERI. 

lin,  Venango  County,  Pennsylvania  has  6/8,  and  Mr.  Fowler's  speci- 
men from  McKean  County,  Pennsylvania,  6/6-7. 

An  examination  of  the  ventrals  shows  the  following  distribution: 
Ann  Arbor,  males  134-146,  females  132-140.    All  of  the  Indiana 
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and  Ohio  specimena  fall  within  these  extremes,  as  do  also  both  of  the 
Pennsylvania.  Subcaudals  (Ann  Arbor,  Michigan),  males  61-66, 
females  49-58.  The  male  records  are  based  on  but  few  specimens, 
however,  and  the  number  probably  ranges  both  lower  and  higher. 
Indeed,  a  male  from  Columbus  shows  59.  TJie  tj'pe  of  brachystoma, 
although  doubtful,  is  probably  a  male  and  has  72.  In  the  McKean 
County  specimen  the  tail  is  injured.  The  series  are  too  small  to 
reveal  geographic  differences,  if  they  exist. 

One  must  be  cautious  in  drawing  conclusions  from  such  a  small 
amount  of  data,  hut  the  fact  that  in  very  few  specimens  west  of 
Pennsylvania  does  the  reduction  in  the  dorsal  scale  formula  become 
BO  low  as  in  the  Pennsylvania  specimens  nor  the  labial  formula  as 
small  as  in  the  McKean  County  specimen  seems  to  us  lo  indicate  a 
reduction  in  sculcllation  to  the  eastward,  at  least  as  far  as  these 
characters  are  concerned.  At  any  rate,  it  is  evident,  as  is  shown  by 
the  diagrams,  that  buileri  as  a  form  is  characterized  by  a  very  reduced 
scutellation. 

Affiniiies. — The  only  form  with  which  butleri  has  been  confused  is 
sirtalis.  Its  distinctness  from  this  form  has  been  pointed  out  (Ruth- 
ven,  1904,  295  and  298),  and  this  distinctness  is  such  that  there  is 
slight  reason  for  deriving  it  from  this  form,  from  which  it  differs  in 
the  position  of  the  lateral  si  ripe,  the  number  of  labial  plates,  and 
color,  while  lying  entirely  within  its  range.  It  also  differs  from 
sauritus  in  the  number  of  labial  plates  and  in  the  tail  length,  and  also 
lies  entirely  within  its  range. 

Here  again  the  iliiTiculty  in  establishing  relationships  lies  in  the 
fact  that  the  position  of  the  lateral  stripe  is  noncommittal.  It  is 
true  that  posteriorly  it  is  upon  the  second  and  tliird  rows,  but  this 
is  frequently  the  case  in  forms  with  the  stripe  on  .3  and  4,  when  the 
fourth  row  is  lost  to  leave  17  (megahps  and  marcianus).  Anteriorly 
the  lateral  stripe  is  on  3  and  one-half  of  2  and  4,  and  it  seems  that 
this  is  probably  due  to  a  tendency  to  the  loss  of  the  fourth  row, 
for  where  it  is  present  the  stripe  is  always  partly  upon  it,  while 
when  it  is  absent  the  stripe  is  on  2  and  3.  The  only  other  form 
whose  range  it  approaches  is  radiii,  and  if  the  position  of  the  lateral 
stripe  be  considered  as  a  modification  of  the  position'  which  it  occu- 
pies in  this  form  (on  the  third  and  fourth  rows),  everything  seems 
to  point  toward  Todix  as  the  nearest  relative;  for,  although  radix 
has  generally  a  larger  scutellation,  we  have  already  seen  that  in 
the  extreme  eastern  part  of  its  range,  which  corresponds  vfiry  closely 
with  the  western  limit  of  huderi,  a  reduction  occurs  that  brings 
the  number  of  scale  rows  and  labials,at  least,  exactly  to  the  formulas 
that  characterize  hiUeri.  I  believe  that  I  am  Justified  in  con- 
cluding, therefore,  that  this  form  is  a  member  of  the  Radix  group, 
'  %t  its  closest  relative  is  radix,  which  it  meets  on  the  west. 
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CONCLUSION. 

If  the  affinities  of  the  different  forms  as  indicated  above  (fig.  34) 
be  accepted,  this  group,  extending  as  it  does  from  the  Mexican 
plateau  to  the  Great  Lakes  r^on,  exhibits  a  progressive  decrease 
in  size  and  scutellation  from  the  Mexican  plateau  toward  the  extreme 
limits  of  its  range.  The  reduction  is  sUght  in  each  particular  form, 
but  when  the  extremes  are  compared  with  the  center  it  becomes  veiy 
apparent.  Thus,  buUeri  and  Tnegalops  in  northern  Mexico  are  the 
extremes  in  the  number  of  scales  in  each  of  the  series  whicl}  I  believe 
to  be  correlated  with  size,  while  at  the  same  time  a  slight  knowledge  of. 
these  forms  is  sufficient  to  show  that  there  is  also  a  striking  difference  in 
size  between  the  two.  It  should  also  be  noted  that  the  areas  in  which 
the  transitions  from  one  set  of  scale  formulas  to  another  takes  place 
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FlO.  34.— PUTLOOENETIC  DEVELOPMENT  OF  THE  RADIX  OBOUP. 

lie  mostly  between  the  forms,  and  are  apparently  very  narrow, 
except  between  radix  and  butleri  since  radix  shows  a  marked  tend- 
ency toward  a  reduced  formula  throughout  the  prairie  region. 

If  the  relationships  are  as  I  have  described  them,  it  shoiild  be 
noted  (1)  that  in  each  region  of  different  environmental  conditions 
which  it  occupies  the  group  is  now  represented  by  a  different  form; 
(2)  that  each  form  is  characterized  by  a  smaller  scutellation  than 
its  neighbor  toward  northern  Mexico,  and  exhibits  its  minimum 
scutellation  at  some  point  on  the  outskirts  of  its  range,  where  it 
comes  in  contact  with  another  form  with  the  scutellation  similar  to 
that  of  the  reduced  individuals;  (3)  that  the  most  dwarfed  repre- 
sentative of  the  group  is  now  found  in  the  form  farthest  removed, 
geographically  and  genetically,  from  the  northern  part  of  Mexico. 
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THE  SAURITUB  GROUP.     {PROXIMUS.  SAURITUB,  fiACKBNI.) 

PROXIMUS.a 

Description. — -Contrary  to  most  forms  in  the  genus,  there  is  little 
danger  of  confusing  prom.mus  with  any  other  garter-snake.  The 
stripe  IS  always  upon  the  third  and  fourth  rows  and  the  form  is  long 
and  slender,  the  tail  forming  .25  to  .37  of  the  total  length.  The 
dorsal  scale  rows  are  nearly  always  19-17  (in  the  southern  part  of 
the  range_  occasionally  17-19-17)  and  the  labial  formula  is  usually 
8/10,  only  occasionally  8/9  or  8/11,  and  more  rarely  7/10  or  7/9. 
The  ventral  scutes  vary  between  150-179  and  the  urosteges  between 
75-125. 

In  coloration  proximus  closely  resembles  the  other  forms  of  the 
group.  The  ground  color  varies  from  light  olive  to  brown  or  black 
and  is  never  broken  up  by  distinct  spots,  although  a  narrow  irregu- 
lar black  band  is  generally  found  along  the  stripes  in  specimens  Ught 
enough  to  show  it  and  many  of  the  scales  may  have  black  edges  and 
bases.  In  some  of  the  paler  specimens  examined  the  usual  two  rows 
of  alternating  spots  are  distinct  upon  the  skin,  but  in  by  far  the 
majority  of  specimens  these  sjjots  are  fused  more  or  less,  so  that  the 
skin  between  the  scales  is  usually  black  with  numerous  white  lines 
irregularly  disposed.  The  stripes  may  be  of  a  bluish,  yellowish,  or 
greenish  tint  (the  dorsal  rarely  reddish,  occasionally  brown),  and 
the  lateral  is  in  every  specimen  examined  upon  the  third  and  fourth 
rows;  the  dorsal  usually  occupies  the  median  and  the  halves  of  the 
adjacent  rows,  but  occasionally  covers  nearly  all  of  the  adjacent 
rows.  The  superior  labials  are  always  quite  pale,  occasionally  red- 
dish, in  color  and  nearly  always  lack  the  black  border  that  is  found 
throughout  all  of  the  other  groups.  The  ventral  surface  is  gener- 
ally bright  yellowish,  greenish,  or  bluish,  and  without  or  with  very 
small  and  mostly  concealed  ventral  spots. 

Habits  and  habitat  relatioTH. — Very  few  records  of  observations 
upon  the  habits  of  this  snake  can  be  found.  Under  the  name  Evts- 
nin  sauiita  var.  faireyi,  Taylor  (1892,  322)  wTites  for  Nebraska  that 
the  food  "consists  mostly  of  insects  and  their  larvie,  but  also  includes 
fish,  frogs,  etc."  Upon  what  authority  this  statement  is  made  we 
do  not  know.  In  regard  to  three  specimens  taken  at  Progreso, 
Yucatan,  Dr.  L.  J.  Cole  has  written  me  as  follows:  "All  of  the  speci- 
mens [tlu'ee]  were  found  in  the  water  (brackish)  in  the  mangrove 
swamps  back  of  Progreso.  One  other  specimen  was  seen,  and  that 
also  was  swimming  in  the  water.  I  saw  none  of  them  on  land." 
Cope  says  (1S80,  23)  that  it  ia  "like  the  E.  aautita,  aquatic  in  its 
habits." 

aTKamnophU  taurittit  proximat  (Say).   Long's  Exped.  Rocky  Mia.,  1823,  p.  187. 
•  Eutsenia  rutikTv  Copk  and  E.fairqfi  Bairo  and  Girard. 
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By  far  the  best  account  of  the  habits  is  that  of  Ditmars  (1907, 
220-221): 

In  habits  this  snake  appeals  to  the  two  preceding  species  [mtunlus  and  iodbem].  It 
is  very  quick  in  its  motions,  and  appears  to  be  perfectly  at  home  in  the  water,  swim- 
ming with  agility  and  extreme  grace  and  diving  to  the  bottom  of  a  pond  or  stream 
and  there  secreting  itself  among  aquatic  plants. 

Captive  specimens  are  very  hardy,  and  will  live  indefinitely  upon  a  diet  of  small 
frogs  or  fishes.  A  number  of  specimens  in  the  writer's  collection  were  very  fond  of 
climbing  into  a  small  branch  that  had  been  placed  in  their  cage.  Here  they  would 
coil  in  a  tight  cluster,  with  heads  protruding  in  every  direction.  Upon  the  intro- 
duction of  food  they  would  dart  for  the  prey  in  frenzied  fashion,  the  lucky  individ- 
uals thmshing  their  tails  violently  as  if  to  distract  the  attention  of  their  hungry  asso- 
ciates from  the  morsels  in  the  jaws  of  the  former.  One  of  these  snakes  gave  birth  to 
fifteen  young  on  the  24th  of  August. 

While  our  knowledge  of  its  habits  is  thus  very  meager,  from  what 
is  known  of  the  other  forms  in  this  group  I  beUeve  that,  like  them, 
proximus  will  be  foimd  to  be  more  aquatic  in  its  habits  than  most  of 
the  other  forms  of  the  genus. 

Range. — Proximus  is  known  to  occur  on  the  coastal  plain  from  the 
eastern  coast  of  British  Honduras  to  the  Mississippi  River,  and  to 
the  northward  of  this  plain  and  west  of  the  Mississippi  River  in  the 
prairie-plains  r^on  and  southeastern  forest  r^on  of  North  America 
to  about  the  latitude  of  the  northern  boundary  of  Iowa.  The  eastern 
coastal  plain  in  Mexico  is  a  low-lying  tract  of  land  bordering  the 
Gulf  of  Mexico.  The  climate  is  hot  and  hiunid,  the  temperatures 
being  tropical  and  the  precipitation  excessive.  It  is  the  ''tierra 
caliente"  of  the  Mexicans,  and  is  characterized  by  a  rich  tropical 
flora  that  forms  dense  jungles.  In  Texas  and  Louisiana  the  coastal 
plain  conditions  are  similar  to  those  in  Mexico.  Extensive  tide- 
washed,  brackish  marshes  occur  all  along  the  coast,  and  are  accom- 
panied on  higher  ground  by  a  biota  of  distinct  tropical  affinities 
(Bray,  1901,  102-103;  Bailey,  1905,  16-18). 

The  prairie  region  of  North  America  has  been  briefly  described. 
The  southeastern  forest  region,  which  occupies  southeastern  United 
States  south  and  east  of  the  prairie  region,  is  characterized  by  being 
the  principal  area  of  development  of  the  hard- wood  forest;  it  is  the 
home  of  Quercus  alba,  Magnolia  acuminata,  Acer  saccharumf  Fagus 
am^ricana,  Liriodendron  ttUipiferaf  Fraxinus  americanaf  Quercus 
rubra,  and  Ilicoria  alba,  Transeau  (1905)  has  shown  that  the  region 
is  characterized  by  a  rainfall  evaporation  ratio- of  100-110  per  cent 
and  that  where  this  ratio  falls  to  80-100  per  cent  the  flora  merges 
into  that  of  the  prairie  region.  The  southeastern  forest  region  to  the 
south  of  the  prairie  peninsula  crosses  the  Mississippi  and  extends  to 
the  eastern  limit  of  the  prairie,  which,  as  previously  stated,  is  the 
western  edge  of  the  Ozark  highlands  and  the  98th  meridian.  ProxV' 
mus  enters  this  region,  then,  only  in  its  western  part. 


Spi'fiimpiis  of  proximus  witli  definite  locality  data  have  been  exam- 
ineii  as  follows:  Progreso  and  C'ozumel  Island,  Yucatan;  Orizaba, 
Xalapa,  am!  Toxpam,  Veracruz;  Matamoras,  Taniaulipas;  Caderita, 
Neuvo  Leon;  Tule  Canyon,  Dallas,  Matagonlo,  Pecos,  Fort  Cobb, 
Brow-nsville,  Wheelock,  Helotes,  New  Braunfels,  Austin,  Kerrville, 
San  Pedro,  San  Angelo,  Fort  McKavett,  Devils  River,  Iligh  Bridge, 
Pe<;os  River,  and  Fort  Stockton,  Texas;  New  Orleans,  St.  James 
Parish,  Belair,  Slidell,  Prairie  Mer  Rouge,  Calcasieu  Pass,  Perry, 
and  Grand  Cot^au,  Louisiana:  Greenway,  Arkansas;  Butler  County, 
Montgomery  County,  St.  Clair  County,  St.  Ijouis,  Missouri;  Neosho 
Falls  and  Dora,  Kansas;  Nemaha  County,  Nebraska;  Anies  and  Des 
Moines,  Iowa;  Chicago,  Rock  Island,  Olney.  and  Mount  Carme], 
Illinois;  Fox  River  and  Racine,  Wisconsin. 

Boulenger  (1893,  214)  records  specimens  from  Belize,  Honduras." 
Bailey  (1905,  48)  gives  the  following  Texas  localities:  "Brownsville, 
Lomita  Ranch  (Hidalgo  County),  Sj-camore  Creek,  Corpus  Cbristi, 
and  San  Antonio  River,  near  San  Antonio."  Taylor  states  that  he 
has  examined  specimens  from  Nemaha,  Saline,  and  Saunders  coun- 
ties, Nebraska.  Branson  writes  that  in  Kansas  he  examined  speci- 
mens from  "Wallace,  Douglas,  Franklin,  Geary,  Woodson,  Clark,  and 
Shawnee  counties."  At  present  we  consider  all  of  the  Illinois  and 
Wisconsin  ribbon  snakes  as  belonging  to  this  form,  but,  as  later  stated, 
more  evidence  may  show  that  the  specimens  in  this  region  are  not 
typical.  Ribbon  snakes  occur  throughout  the  former  State,*  and  in 
Wisconsin  at  least  to  Racine,  and  probably  farther  north,  for  a  single 
specimen  in  the  U.  S.  National  Museum  (No.  731)  is  labeled  "Fox 
River."  No  definite  Minnesota  record  has  been  found,  the  only 
record  being  a  single  specimen  (No.  6179)'in  the  Academy  of  Natural 
Sciences  of  Philadelphia,  labeled  "Minnesota." 

The  distribution  of  this  form  (fig.  35)  is  thus  in  harmony  with  its 
aquatic  habits.  In  Mexico  it  is  confined  to  the  coastal  plain,  being 
apparently  unable  to  push  out  from  tliis  area.  In  eastern  Texas, 
however,  it  encounters  the  eastern  forest,  which,  as  would  he  expected, 
apparently  furnishes  conditions  somewhat  similar  to  those  of  the 
coastal  plain  and  permits  the  form  to  extend  its  range  throughout  this 
environment  west  of  the  Mississippi,  and  even  to  extend  entirely 
across  the  prairie  region  and  into  the  great  plains  and  northeastern 
forest  regions  along  the  streams.  Detailed  evidence  is  not  at  hand 
that  proximus  is  confined  to  the  vicinity  of  streams  in  the  prairie 

o  Boulenger  (1893,  213)  also  reconin  a  specimen  from  the  Aloyac  River.  Guenwo, 
and  GUnther  (ISM,  132)  gives  the  lonalily  Guatemala,  but  as  these  localilies  are  the 
only  ones  outside  of  the  eafltem  conslal  plain  of  Middle  America,  the  data  and  IdentiS- 
ration  of  the  epecimens  should  be  ascertained  with  certainly  before  the  range  is 
extended  to  include  them. 

H.Gannan(1802, 265)  givea  the  following  Illinois  localities;  Chicago,  Cook  County; 
'-Sonnal.  Jereey  County;  Mount  Carmel,  Union  County. 
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roi^iim,  litit  it  18  sif^ficant  that  the  records  in  the  plains  region  of 
Texas  are  all  on  rivers  that  flow  eastward  into  the  Gulf  of  ^Iexico, 
while  the  Kansas,  Nebraska,  and  Iowa  records  are  all  in  the  vicinity 
of  tributaries  of  the  Mississippi.  This  does  not  prove  conclusively 
that  the  form  only  occurs  along  streams  in  the  grass-land  regions, 
but  since,  I  believe,  it  will  generally  be  found  closely  associat*id 
with  aquatic  habitats  even  in  the  more  humid  and  forested  parts  of 
its  range,  it  would  he  surprising  if  it  had  a  wider  distribution  in  the 
more  arid  and  treeless  parts  of  the  region  in  which  it  occurs. 

Variation. — Proximus  exhibits  such  stability  in  most  of  its  char- 
acters that  it  should  be  comparatively  easy  to  detect  the  nature  of 
Buch  ditferences  as  do  occur.  The  number  of  scale  rows  is  inva- 
riably 19-17  throughout  the  greater  part  of  its  range.  Indeed,  I 
have  observed  but  a  single  specimen  with  a  different  formula,  a  .'speci- 
men (No.  755)  from  Orizaba,  Veracruz,  in  the  U.  S.  National  Museum, 
which  has  17-19-17.  It  should  be  noted  that  this  locahty  is  toward 
the  southern  limit  of  the  known  range  of  the  form. 

While  the  superior  labials  are  somewhat  more  variable  (fig.  36),  the 
variations  are  still  .slight.     The  only  variati<ins  observed   are  one 
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specimen  from  Progreso,  Yucatan,  and  two  from  New  Orieans,  with 
7  on  both  sides,  and  one  with  7-8  from  Belair,  Ix>uisiana,  one  speci- 
men with  7  from  St.  Louis,  Missouri,  one  with  7-8  and  one  with  7 
from  Olney,  Illinois,  and  two  with  7  and  one  with  7-8  from  Mount 
Carmel,  Illinois.  These  are  slight  variations,  but  it  is  significant  that 
the  tendency  toward  a  decrease  is  only  shown  near  the  eastern  and 
aouthom  hmits  of  the  range.  In  the  case  of  the  number  of  dorsal 
scale  rows  and  supralabials  the  variations  are  in  all  cases  in  the  nature 
of  a  reduction.  In  the  number  of  inferior  labials,  however,  we  find 
both  an  increase  and  decrease  from  the  usual  number,  10.  The  only 
two  variations  observed  are  9  and  1 1 ,  and  these  occur  so  rarely  and  so 
generally  throughout  the  range  that  much  larger  series  must  be  exam- 
ined before  we  can  hope  to  det«ct  any  geographic  differences  in  this 
character, 

I  have  stated  that  proximits  has  from  150-179  ventral  plates.     It 
is  with  reluctance  that  I  give  the  table  below  (fig.  37),  for  I  have  not 
specimens  to  plot  the  sexes  in  equal  proportions  and  have 
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had  to  base  my  averages  upon  all  of  the  specunens  available,  and  I 
am  well  aware  that  the  sexual  variation  is  sufficient  to  render  the 
averages  very  deceptive  in  such  small  series.  If  care  is  taken,  how- 
ever, not  to  attach  too  much  importance  to  the  averages,  I  believe 
that  the  table  indicates  very  plainly  that  the  number  of  ventral  plates 
is  quite  constant  over  the  North  American  portion  of  the  range,  and 
that  from  the  State  of  Veracruz  southward,  in  Mexico,  there  is  a 
decrease  in  the  number  of  scales  in  this  series.  This  decrease  in  the 
southern  part  of  the  range  is  shown  not  only  by  averages  from  the 
different  localities,  but  also  by  the  fact  that  the  smallest  number  of 
ventral  plates  observed  in  one  hundred  specimens  examined  from  the 
United  States  is  158  (which  occurs  in  but  two  specimens  from  New 
Orleans),  while  both  specimens  from  Yucatan,  in  which  the  scales 
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Mt.  Carmol,       Ames,       Douglas,    New  Orleans,     Perry,  Texas.       Veracruz, 

Olney,  Iowa.        Kansas.      Louisiana.  Louisiana.  Yucatan. 

Illinois. 

FiQ.  37.— Diagram  showing  the  variation  in  the  number  of  ventral  scutes  in  Thamnophis 

SAURITUS   PROXIMUS. 

have  been  countetl,  is  as  low  as  150.  Further  than  this  the  maximum 
number  for  six  specimens  from  the  State  of  Veracruz  is  161,  which 
is  lower  than  any  number  observed  in  the  United  States,  with  the 
exception  of  the  two  New  Orleans  specimens.  I  readily  grant  that 
the  series  of  specimens  examined  is  too  small  to  furnish  exapt  evidence 
of  the  amount  of  decrease,  but  I  believe  that  the  records  do  indicate 
plainly  that  a  reduction  in  the  number  of  ventral  plates  actually 
takes  place  in  southern  Mexico.  There  is  no  evidence,  however,  of 
a  decrease  in  the  number  of  plates  in  this  series  toward  the  eastern 
part  of  the  range,  comparable  to  that  shown  by  the  supralabials. 

As  before  mentioned  the  tail  in  proximus  is  comparatively  long; 
the  proportionate  length  observed  varies  from  .25-.37.  Although 
this  variation  is  considerable,  the  extremes  are  seldom  reached  and 
the  mean  length  of  tail  is  about  .29  or  .30  throughout  the  range. 
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There  is  thus  no  geographical  variation  shown  conclusively  in  the 
averages,  but  it  should  be  noted  that  the  longest  tails  are  found  in 
Louisiana,  which  may  indicate  a  tendency  toward  an  increase  in  the 
length  of  this  organ  in  this  region  (fig.  38),  while  the  shortest  tails 
occur  in  Texas. 

Less  evidence  is  at  hand  regarding  the  number  of  subcaudal  scutes 
than  is  the  case  in  any  other  series  of  scales,  largely  owing  to  the  fact 
that  the  tail  of  many  specimens  is  broken.  The  extremes  are 
75-125,  an  extent  of  variation  which  is  equaled  in  no  other  form  in 
the  genus.  The  averages  are  not  to  be  relied  upon,  but  it  may  be 
seen  from  the  table  (fig.  39)  that  the  smallest  number  occurs  in  the 
southwestern  part  of  the  range  and  the  largest  number  in  Louisiana. 
In  this  case,  however,  the  variation  in  the  number  of  subcaudal  scutes 
is  apparently  associated  with  a  variation  in  the  tail  length  and  affords 
no  evidence  of  the  dwarfing  shown  by  the  other  characters. 


.41 


S5 


.25 


5»^ 


.n 


'^^^ 


11 


.  -  M 


Mt.  Carmel,      St.  Louis,     New  Orleans,     Tule  Canon,       Austin,  Veracruz, 

Olney,  Missouri.      Perry,  Pecos,  San         Brownsville,    Yucatan. 

Illinois.  Louisiana.  Angelo,Teza8.    Texas. 

FlO.  38.— DlAQRAM  SHOWINQ  THE  VARIATION  IN  THS  PBOPOBTIONATS  TAIL  LENGTH  lit  THAMMOFHXS 
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There  are  few  variations  in  coloration  that  deserve  mention.  Occa- 
sionally the  dorsal  stripe  is  red,  but  how  frequently  we  do  not  know, 
since  this  color  rapidly  disappears  in  alcohol.  Occasionally,  also, 
this  stripe  becomes  somewhat  obscure,  but  both  of  these  characters 
are  apparently  liable  to  crop  out  almost  anywhere  in  the  range. 
The  type  of  Eutsenia  rutihris  Cope  is  characterized  by  this  obscurity 
of  the  dorsal  stripe,  although  the  latter  is  visible  throughout  the 
entire  length  of  the  body.  The  only  other  character  (and  the  prin- 
cipal one)  upon  which  this  form  was  based  was  the  presence  of  red 
upon  the  "superior  and  inferior  labial  plates  and  the  first  three  large 
gastrosteges.'^  This  color  is  now  faded  and  I  have  never  observed 
a  specimen  of  proximus  which  exhibited  it,  but  the  specimen  differs 
in  no  other  way  from  the  Yucatan  specimens  of  proximus,  and  the 
character  is  of  too  little  importance  to  justify  the  separation  of 
this  specimen  from  proximus  (See  Ruth ven,  1906a). 

To  sununarize  the  variations  in  proximus: 
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(1)  The  dorsal  scale  formula  is  19-17  throughout  the  range,  except 
in  southern  Mexico,  where  a  specimen  with  17-19-17  has  been 
examined. 

(2)  The  superior  labials  are  8  over  most  of  the  range,  7  only  being 
observed  in  Yucatan  and  in  general  along  the  Mississippi  River. 

(3)  The  inferior  labials  are  usually  10,  occasionally  9  or  11,  but 
the  variations  are  so  evenly  distributed  over  the  range  that  no  geo- 
graphic differences  can  be  detected  in  the  small  series  examined. 
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St.  LouiH, 

New  Orleans,    Tule  Cafion, 

Austin, 
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Fio.  39.— Diagram  showing  thb  variation  in  the  nxjmbeb  of  subcaudal  scutes  in 

Thamnophis  saukitus  PBOXnfUS. 

(4)  The  variation  in  the  number  of  ventral  scales  is  large  (150- 
179),  so  that  from  the  small  amoimt  of  material  available  little  reliance 
can  be  placed  on  the  averages,  but  the  number  (both  the  averages, 
maximum  and  minimum)  is  strikingly  smaller  in  Veracruz  and  Yuca- 
tan specimens  than  in  the  series  from  North  America. 

(5)  The  tail  length  is  very  variable,  although  the  mean  length  for 
the  different  localities  is  quite  constant.    Southwestern  specimens 
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have  the  lowest  number  and  Louisiana  specimens  the  highest,  which 
may  indicate  a  tendency  toward  an  increase  in  tail  length  in  the 
latter  region. 

(6)  The  number  of  subcaudals  as  it  is  correlated  with  the  tail  length 
is  variable,  so  that  the  averages  in  the  small  series  are  not  to  be 
depended  upon.  But  tlie  largest  number  occurs  m  I^fOuisiana  and 
tbe  icjwest  in  the  soutliwestern  part  of  the  range  in  harmony  witl^ 
the  variations  in  tail  length.  Owing  to  the  correlation  of  the  two, 
the  variation  in  the  latter  obscures  any  tendencies  toward  dwarfing 
that  may  exist. 

(7)  The  color  variations  are  too  shght  to  permit  of  the  formation 
of  any  geograpliic  races  on  this  basis. 

If,  then,  our  material  can  be  relied  upon,  there  is  indicated  a  tend- 
ency toward  a  decreased  number  of  dorsal  scale  rows  and  ventral 
plates  in  southern  Mexico  anj  a  decreased  number  of  supralabiala 
in  general  along  the  Mississippi  River,  wliicli  if  true  may  be  considereil 
as  an  evitlence  of  dwarfing  in  proximus  in  these  two  extremities 
of  the  range,  while  there  is  an  apparent  increase  in  the  tail  length 
in  Ijoulsiana,  as  shown  by  measurements  and  the  number  of  subcaudal 
scutes. 

AJinities. — If  we  admit  the  evidence  of  the  position  of  the  lateral 
stripe,  proxitn,tis  is  closely  allietl  to  saunlits,  sacJceni,  and  the  members 
of  the  Radix  group.  Its  relation  to  saujifvs  and  sacJceni  is  very 
close,  as  will  be  shown  later;  but  its  afhnities  with  the  Uadix  group  are 
less  clear.  The  chief  character  which  separates  it  from  this  group  is 
the  decidedly  longer  tail;  but,  as  shown  above,  the  length  of  tail 
decreases  in  tlie  southwestern  part  of  the  range,  thus  lessening  the 
distinctive  value  of  this  character.  It  is  in  this  region,  therefore, 
that  the  form  most  closely  resembles  the  forms  of  the  Radix  group, 
and  it  is  here  where  the  closest  allinities  must  be  sought.  In  northern 
Mexico  and  western  Texas  it  differs  markedly  in  scutellation  from 
the  representatives  of  the  Radix  group  (megalops  and  mardaniis) 
only  in  the  smaller  number  of  scale  rows  (19-17  instead  of  21-19-17). 
This  difference,  as  already  seen,  is  only  of  racial  importance,  and  as 
the  formula  is  hut  one  step  less  than  that  of  the  Radix  group  in  this 
region,  there  can  be  no  objections  on  this  score  to  the  direct  devia^ 
tion  of  proximus  from  mardanus  or  megalops.  On  the  other  hand, 
the  range  of  jiroximus  overlaps  the  range  of  inardamis  to  a  consider- 
able extent  without  effecting  the  distinctiveness  of  either  Ij'pe, 
which  argues  against  a  direct  relationship  between  the  two  forms, 
and  the  same  is  true  of  radix. 

Concerning  megalops,  however,  the  case  is  different.  The  ranges 
of  the  two  forms  come  close  together  in  Mexico,  but  do  not  overlap, 
megalops  inhabiting  the  plateau  and  proximux  the  coastal  plain. 
The  bait  length  in  proximus  is  also  less  different  from  megalops  than 
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from  any  other  form  in  the  Radix  group,  both  owing  to  the  somewhat 

greater  length  of  tail  in  megalops  and  to  the  shorter  tail  in  praximvs 

in  northern  Mexico.     Since  the  scutellation  is  practically  the  same  in 

the  two  forms,  except  that  the  dorsal  scale  formula  in  proximus  is 

slightly  smaller,  it  may  be  that  proximus  is  a  direct  relative  of 

megalops  which  has  pushed  eastward  into  the  eastern  coastal-plain 

region  of  northern  Mexico,  and  from  here  southward  and  northward 

into  the  regions  which  it  now  occupies.     However,  it  is  quite  distinct 

from  megalops  at  the  present  time,  in  the  long  tail  and  more  slender 

body,  and  it  is  to  the  northward  that  we  must  look  for  its  closest 

relatives. 

SACKENI.a 

Description. — This  beautiful  snake  has  received  but  little  atten- 
tion from  herpetologists  and  is  represented  in  collections  by  but  few 
specimens.  The  scutellation  may  be  defined  as  follows:  Dorsal 
scale  rows,  19-17;  supralabials,  8;  infralabials,  10;  ventral  plates, 
154-171;  subcaudal  scutes,  109-134;  tail  length,  .32-.38.  The  col- 
oration is  similar  to  light  specimens  of  proximus,  the  lateral  stripe 
being  on  the  third  and  fourth  rows  (yellowish  or  greenish),  the 
groimd  color  usually  a  shade  of  brownish  olive,  and  the  belly  and 
labials  light  and  generally  unmarked.  As  in  proximus,  the  ventral 
spots  are  usually  absent,  but  not  always,  and  the  lateral  spots  are 
generally  fused  irregularly,  although  occasionally  distinct  in  the 
usual  two  rows  between  the  stripes;  even  when  distinct  on  the  skin, 
however,  they  are  not  represented  on  the  scales  except  by  a  narrow 
black  border  along  the  dorsal,  and  occasionally  the  lateral  stripes. 
The  lateral  stripe  is  always  distinct,  but  the  dorsal  is  generally 
obscure  and  often  entirely  wanting;  when  present,  it  covers  all  or 
nearly  all  of  the  median  three  rows. 

Habits  and  habitat  relations. — Sackeni  is  a  very  interesting  snake. 
In  the  length  of  tail  and  slender  body  it  represents  the  extreme  in 
the  group  and  genus,  and  with  the  attenuated  form  is  coupled  an 
agility  of  movement  that  we  doubt  is  exceeded  in  any  other  garter- 
snake.  While  comparatively  little  is  written  upon  its  habits,  there 
is  slight  doubt  but  that,  like  proximus,  sackeni  is  quite  aquatic  in 
its  habits.  Thus,  Ditmars  (1907,  219-220)  writes,  "In  habits  this 
species  is  very  similar  to  the  ribbon  snake  [sauritus].  It  is  very 
aquatic,  and  is  seen  frequently  sunning  on  the  branches  of  bushes 
that  overhang  the  water,  into  which  it  drops  when  alarmed."  Loenn- 
berg  ( 1894,  329)  remarks  of  the  specimens  obtained  by  him  in  Florida, 
"All  were  caught  in  the  grass  in  wet  places.''  Personally  I  have 
been  able  to  make  few  observations  on  the  habits  of  this  form.  During 
the  summer  of  1905  I  reared  two  broods  which  were  bom  on  July 
19.     The  young  resembled  those  of  other  forms  in  habits  except  for 

o  Thamnophis  saurUus  sackeni  (Ken NicoTr)^  Proc.  Acad.  Nat.Sci.  Phila.,  1869,  p.  98. 


their  greater  agility.  Like  the  adults,  they  steadily  refused  earth- 
worms, but  at  the  age  of  three  days  took  to  the  water  and  captured 
and  ate  live  minnows  voraciously.  Their  manner  of  catching  fish 
was  interesting.  Dropping  or  climbing  into  the  basin  they  would 
rush  about,  mouth  open,  imtil  they  encountered  a  fish,  when  they 
would  rush  out  of  the  water,  lasliing  their  tails  energetically,  carry 
the  fish  to  a  comer  and  proceed  to  devour  it.  The  sense  of  sight 
seemed  to  be  depended  upon  but  little  in  capturing  fish,  and  dead 
ones  were  oat*n  apparently  as  frequently  as  Uve  ones. 

Range. — As  at  present  known  the  range  of  sncken't  is  confined  to 
the  southern  part  of  the  coastal  plain,  in  southern  Mississippi  and 
Florida,  This  physically  recent  feature  mth  its  low  altitude  (no- 
where more  than  a  few  liuudred  feet  above  sea  level)  is  characterized 
by  scores  of  stagnant  rivers,  lakes,  lagoons,  and  swamps.  The 
temperature  and  humidity  are  high  and  the  rainfall-evaporation  ratio 
exceeds  110  per  cent  (Transeau,  1905).  The  vegetation  is  rich,  and 
consists  of  such  forms  as  white  cedar,  sweet  bay,  magnoha,  tupelo 
gum,  swamp  cottonwood,  cypress,  Quercus  texana,  etc.,  in  the 
awamps,  and  several  species  of  pines  on  the  higher  ground. 

Specimens  of  true  sacJcevi  have  been  examined  from  the  following 
localities:  St.  Johns  River,  Volusia  County,  Georgiana,  Palatka, 
Orange  Hammock,  Kissimee  River,  Kissimee,  Ent4?rprise,  Lemon 
City,  Little  Sarasota  Bay,  Clear  Water,  Pensacola,  Marion  County, 
Gainesville,  and  Orlando,  Florida,  and  Bay  St.  Louis,  Mississippi. 
As  far  as  I  have  been  able  to  find,  the  form  has  never  been  recorded 
outside  of  Florida,  although  Ditmars  (1907,  219)  states  that  it  is  dis- 
tributed in  the  "coast  regions  of  South  Carolina  and  Georgia;  Florida 
generally."  Certainly  typical  sackeni  may  be  expected  to  occur 
somewhat  north  of  the  latitude  of  the  northern  boundary  of  Florida, 
but  in  this  general  region  it  comes  in  contact  with  sauritus  and  the 
status  of  the  two  forms  in  the  intermediate  region  must  be  examined 
before  the  northern  boundary  of  sackeni  can  be  even  approximately 
fixed.  I  must  confess  to  have  examined  but  very  few  specimens 
from  the  debatable  region,  but  the  fact  that  sauritus  specimens 
from  the  coastal  plain  from  North  Carolina  northward  show  a  much 
closer  affinity  to  saclceni  than  those  from  central  Alabama  would 
seem  to  indicate  that  true  sackeni  pushes  farther  up  the  Atlantic 
coast  than  in  the  interior,  possibly  into  Georgia  and  South  Carolina, 
as  Ditmars  indicates,  which  might  also  be  expected  in  view  of  its 
more  aquatic  habits  and  its  association  with  the  coastal  plain  con- 
ditions throughout  tlie  greater  part  of  its  range.  The  range  as 
known  at  present  is  indicated  on  the  accompanying  map  (fig.  40). 

Variation. — The  dorsal  scale  formula  is  easily  tlisposed  of,  for  in 
every  specimen  examined  it  is  19-17.     The  labial  formula  is  nearly 
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as  constant,  although  the  diagram  (fig.  41)  indicates  that  there  is 
some  Tariation  in  the  number  of  superior  labials.  Thus,  while  S 
supralabials  is  the  rule  throughout  most  of  the  range,  7  occurs  in  the 


western  (southern  Mississippi  and  western  Florida)  specimens, 
although  in  what  proportion  it  is  impossible  to  estimate,  as  very  httle 
material  is  available  from  this  region.     The  inferior  labials  are  10  in 
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every  individual  examined.  The  number  of  ventral  plates  is  rather 
variable  (fig.  42).  The  extremes  are  154-171,  the  average  number 
lying  belwoon  l.iS-lfifi.     There  is  no  definite  geographic  variation  in 
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this  trait  indicated  by  the  material  examined.  The  tail  length  is 
strikingly  constant  for  this  group,  which  may  be  in  part  but  not 
entirely  explained  by  the  small  amount  of  material ;  the  length  ex- 
ceeds that  of  any  other  form  in  the  genus,  the  extremes  being  .32 -.38, 
the  average  between  .33-.36  (see  fig.  43).     As  is  to  be  expected  from 
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Bay  St.  Louis,    Pensacola,    Qainesville,  Kissimmee,    Lemon  City, 
Mississippi.         Florida.        Marion  Co.,  Oeorgiana,     Florida. 

Florida.        Enterprise, 
Oilando, 
Little  Sara- 
sota Bay, 
Florida. 

FlO.  42.— DiAOBAM  SHOWING  THE  VARIATION  IN  THE  NUMBER  OF  VENTRAL  SCUTES  IN  THAMKOPBIB 

SAURITUS  SACKENI. 

the  length  of  the  tail,  the  number  of  subcaudal  scutes  also  exceeds 
that  of  any  other  form.  As  shown  by  the  diagram  (fig.  44),  the 
extremes  are  109-134  and  the  averages  for  the  different  localities 
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Bay  St.  Louis,     Pensacola,    Gainesville,    Kissimmee,    Lomon  City, 
Mississippi.  Florida.        Marion  Co.,    Georgiana,     Florida. 

Florida.         Enterprise, 
Orlando, 
Little  Sara- 
sota Bay, 
Florida. 

Fio.  43.— Diagram  showing  the  variation  in  the  proportionate  tail  length  in  Thamnophis 

SAURITUS  SACKENI. 

between  120  and  127.     Here  again  no  geographic  variations  can  be 
detected. 

As  is  generally  the  case  in  the  forms  of  the  Sauritus  group,  there  is 
little  variation  in  coloration  in  sackeni.  The  usual  variation  of  light 
to  dark  in  the  ground  color  is  present,  the  lighter  individuals  being  a 
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light  greenish  olive,  the  darker  ones  often  dark  brown.  The  lateral 
stripe  is  always  present,  but,  as  stated  above,  the  dorsal  stripe  is 
usually  obscure.  Still,  although  sacJceni  is  usually  described  as  hav- 
ing the  dorsal  stripe  obscure  or  wanting,  this  is  decidedly  not  always 
the  case,  for  in  some  of  the  specimens  in  the  U.  S.  National  Museum 
from  Georgiana,  Florida,  it  is  not  only  well  defined  but  also  of  a  bright 
color.  This  variation  is  not  geographic,  but  may  occur  in  individuals 
appareiftly  anywhere  in  the  range. 

Affinities. — Fortunately  there  is  little  difficulty  in  determining  the 
affinities  of  this  form.  The  position  of  the  lateral  stripe  on  the  third 
and  fourth  rows  and  the  length  of  tail  at  once  proclaims  it  a  member 
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Ray  St.  Louis,    Pensacola,    Gainesville,  Kissimmee, 
Mississippi.         Florida.        Marion  Co.,    Georgiana, 


Lemon  City, 
Florida. 


Florida.         Enterprise, 
Orlando, 
Little  Sara- 
sota Bay, 
Florida. 

Fio.  44.— Diagram  showing  the  variation  in  the  number  op  svbcaudal  scutes  in  Thamno- 

PHIS  SAURITUS  SACKENI. 

of  the  Sauritus  group.  It  differs  from  proximus  only  in  the  greater 
average  length  of  tail  and  the  consequent  larger  number  of  subcaudal 
scutes,  a  smaller  number  of  ventral  plates,  and  the  frequent  obscurity 
of  the  dorsal  stripe.  A  knowledge  of  the  variations,  however,  shows  ^ 
that  these  differences  are  slight,  for  (1)  the  dorsal  stripe  in  proximus 
is  occasionally  obscure,  (2)  the  length  of  tail  and  number  of  sub- 
caudal  scutes  in  proximus  apparently  increases,  while  the  number  of 
ventral  plates  decreases  in  southern  Louisiana  to  approximate  the 
condition  in  sackeni.  As  a  matter  of  fact  there  is  no  reason  to  beUeve 
that  the  two  forms  do  not  intergrade  perfectly  in  southern  Mississippi. 
It  should  be  borne  in  mind,  however,  that  although  sackeni  has  a 
longer  tail  and  more  subcaudal  scutes  than  proximus  it  apparently 


tends  to  be  more  dwarfed,  as  shown  by  the  rethicecl  number  of  ventral 
platea  and  possibly  l>y  a  tendency  toward  7  instead  of  8  superior 
labials.     Its  relation  to  sauritus  will  be  considered  later. 


Description. — This  is  the  best  and  longest  known  form  in  the 
group.  The  lateral  stripe  is  upon  the  third  and  fourth  rows  through- 
out the  length  of  body.  The  tail  is  longer  than  in  proximus,  but  not  as 
long  as  in  sackeni,  the  length  vaiying  from  .29  to  .36.  The  scut«Ua- 
tion  may  be  described  as  follows:  19-17  dorsal  scale  rows;  7,  occa- 
sionally 6  or  8,  superior  labials;  10,  occasionally  9,  rarely  11,  inferior 
labials;  ventral  plates,  150  to  172;  siibcaudal  scutes,  87-137.  The 
ground  color  above  is  iisually  chocolate  browTk,  but  varies  from  light 
olive  brown  to  black.  Michigan  specimens  are  quite  frequently 
black,  with  the  exception  of  the  keels  of  the  scales,  wliich  are  light 
brown.  The  stripes  are  nearly  always  bright  and  conspicuous,  the 
dorsal  generally  having  an  orange  tint,  the  laterals  paler  and  of  a 
greenish  cast.  The  labials  are  usually  without  black  blotches  and 
the  lateral  spots  are  seklom  distinct,  although  they  are  not  always 
entirely  fused  to  the  total  abohtion  of  tlie  light  (whitish)  interspaces. 
As  in  proxUmus  and  sackeni,  the  ventral  spots  are  generally  absent. 

Habits  QTw/  habitat  relatioTis. — Like  the  otiier  members  of  the  group, 
sauritus  seetns  to  be  more  than  ordinarily  aquatic  in  its  habits,  but 
apparently  less  so  than  either  proximus  or  sackeni.  In  Michigan 
we  have  generally  found  it  about  the  margin  of  ponds  and  streams 
in  damp  woods.  It  is  somewhat  of  a  climber,  and  is  occasionally 
found  in  bushes,  several  feet  from  the  ground.  When  pursued  it 
glides  through  the  pools  and  herbage  at  an  astonishing  rate,  and  does 
not  hesitate  to  take  to  water  and  conceal  itself  among  the  water 
plants,  but  it  generally  remains  near  the  surface,  and  we  have  never 
observed  it  dive  to  the  bottom  like  a  natricid  snake.  There  are 
numerous  short  notes  in  the  literature,  to  the  effect  that  aauriius 
prefers  damp  situations. 

Ditmars  {1907,  217-219)  states  that  it  feeds  on  salamanders,  tad- 
poles, frogs,  and  fish,  but,  like  sackeni,  refuses  earthworms.  Two 
other  writers,  Atkinson  (1901,  151)  and  Surface  (1906,  142-143), 
record  insects  iu  stomachs  examined.  The  latter  gives  the  follow- 
ing as  making  up  the  stomach  contents  of  Pennsylvania  specimens: 
Earthworms,  spiders,  insect  fragments,  ants,  Phthodon  cinereus, 
Spelerpes  bilineatus,  Ilyla  versicolor.  It  should  be  noted  that  the 
insects  may  have  been  contained  in  the  stomachs  of  the  'frogs  and 
salamanders.  The  number  of  young  is  comparatively  small;  we 
have  counted  the  embryos  in  a  few  specimens,  and  they  seem  to  aver- 
age about  a  dozen. 
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Range. — As  is  well  known,  sauritus  is  found  in  the  forest  region 
of  eastern  United  States.  Characterized  by  mild  temperatures  and 
%  plentiful  rainfall,  this  region  supports  an  abundant  arboreal  vegeta- 
tion that  extends  to  the  northward  to  the  limit  of  tree  growth  and 
to  the  westward  to  the  prairies.  It  includes  two  types  of  biota,  the 
northeastern  conifer,  and  southeastern  deciduous  forest  types. 
The  northeastern  coniferous  forest  is  characterized  by  such  trees  as 
the  larch,  balsam,  white  and  black  spruce,  white  and  red  pine,  etc., 
and  centers  in  the  Laurentian  highlands,  while  the  southeastern 
deciduous  forest  type  possesses  the  sugar  maple,  white  ash,  beech, 
and  several  oaks,  and  centers  about  the  southern  Appalachians. 
These  two  types  of  biota  intergrade  for  a  considerable  distance  in 
Michigan,  New  York,  New  Hampshire,  and  Verinont,  although  the 
higher  parts  of  the  Appalachians  carry  an  outlying,  tongue  of  the 
northeastern  coniferous  type  as  far  south  as  Georgia.  The  deciduous 
forest  reaches  its  greatest  development  in  southeastern  United  States 
and,  as  already  noted,  grades  into  the  prairie  through  the  so-called 
'* fringe  forest,^*  which  covers  all  of  Ohio  and  Indiana,  and  margins 
the  prairie  in  Illinois,  Missouri,  southeastern  Kansas,  and  east-central 
Texas. 

Specimens  of  sauritus  have  been  examined  from  the  following 
locaUties:  Roscommon  County,  Alma,  Olivet,  Washtenaw  County, 
Lapeer  County,  Rawson  Lake,  and  Lansing,  Michigan;  Waterloo, 
Lake  Maxinkuckee,  Veedersburgh,  Lebanon,  and  Wheatland,  Indi- 
ana; Medina  County,  Toledo,  and  Oberlin,  Oliio;  Delaware  County, 
Darby,  Londongrove,  Allegheny  County,  Carlisle,  and  Indiana  County , 
Pennsylvania;  Haddonfield  and  Pleasant  Point,  New  Jersey;  Tioga 
County  and  Highland  Falls,  New  York;  Middletown,  Connecticut; 
Wellesley,  Sherborn,  Woods  Hole,  and  Lancaster,  Massachusetts; 
Auburn,  Maine;  Chepachet  Island,  Rhode  Island;  Arlington,  Vir- 
ginia; Laurel,  Maryland;  Washington,  District  of  Columbia;  Avoca, 
Summerville,  and  Wilmington,  North  Carolina. 

These  localities  represent  the  entire  range  of  the  form,  as  at  present 
known,  and  it  is  not  necessary  to  cite  the  numerous  records  in  the 
Uterature.  From  these  records  it  is  evident  that,  if  the  form  is 
properly  defined,  the  range  is  closely  confined  to  the  southeastern 
forest  region,  north  of  Florida  and  east  of  the  Mississippi  River  and 
the  prairie  peninsula.  The  northernmost  localities  known  to  me  are 
Roscommon  County,  Michigan,  Norway  and  Auburn,  Maine,  which 
would  indicate,  as  is  undoubtedly  the  case,  that  the  form  occurs  in 
extreme  southern  Canada.  It  will  thus  be  seen  that  sauritTis  does  not 
enter  the  northeastern  forest  proper,  but  pushes  well  into  the  inter- 
mediate region  between  this  forest  and  that  of  southeastern  North 
America, 
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The  western  and  southern  limita  are  not  definitely  known.  This 
is  due  in  large  part  to  the  want  of  specimens  from  the  re{fion  of  these 
boundaries.  As  will  bo  shown  later,  however,  the  western  limit 
may  probably  be  given  in  general  as  the  Indiana-Illinois  boundary 
and  western  Kentucky,  Tennessee,  and  Mississippi  (fig.  45). 

Variation. — From  the  list  of  locaUtie.s  from  which  specimens  of 
sauritus  have  been  examine<l  it  might  seem  that  a  considerable  amount 


of  materia]  was  available  for  the  study  of  this  form.  Unfortunately, 
however,  none  of  these  localities  are  representetl  by  more  than  about 
a  dozen  specimens,  the  usual  number  being  one  to  four.  Even  after 
combining  the  records  from  neighboring  localities,  the  data  is  still 
inauflicient  to  denote  more  than  general  conditions. 

As  in  the  case  of  aackeni,  the  doisal  scale  formula  in  no  specimen 
examined  departs  from  IS-]?."     The  labial  formula,  on  the  other 
o  Compare  p.  35. 
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hand,  is  more  variable  than  in  either  of  the  other  forms  in  the  group. 
An  examination  of  the  diagrams  (figs.  46-47)  will  show  that  the 
variation  in  both  series  consists  of  a  loss  or  an  addition  of  one  scute 
from  the  more  constant  number  7/10.  The  average  number  of 
supralabials  is  generally  a  little  above  7,  showing  the  comparative 
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FlO.  46.— DiAOBAlI  SHOWING  THE  VARIATION  IN  THE  NUMBER  OF  SUPRALABIALS  IN  THAMNOPHIS 

SAURITUS. 

rareness  of  specimens  with  8  or  6  scutes  in  this  series.  No  definite 
geographic  differences  can  be  discovered  in  the  material  examined. 
In  the  case  of  the  infralabials  the  conditions  are  exactly  reversed  in 
that,  while  the  variations  are  so  slight  as  to  disturb  the  averages 
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Fio.  47.    Diagram  showing  tue  variation  in  the  number  of  infralabials  in  Thamnophib 

SAURITUS. 

but  little,   the  differences  that  do  occur  are  mostly  by  way  of  a 
reduction  to  9,  so  that  the  averages  run  a  little  below  10. 

As  in  the  other  ribbon  snakes,  the  variation  in  the  number  of 
ventral  plates  is  considerable.  In  the  material  examined  the  ex- 
tremes are  150  and   172.     The  table   (fig.  48)  will  show  how  the 
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variations  are  distributed.  While  this  diagram  is  very  subject  to 
error,  owing  to  the  small  number  of  specimens,  it  is  interesting 
to  note  that  specimens  from  eastern  localities  have  apparently  a 
smaller  number  of  ventral  scutes  than  those  from  Michigan,  Ohio, 
and  Indiana,  and  while  larger  suites  of  specimens  will  imdoubtedly 
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Fio.  48.— Diagram  showing  the  variation  in  the  number  or  ventral  scutes  in  Thammophib 

SAURITUS. 

• 

change  the  averages,  we  believe  that  the  difference  is  a  real  one. 
The  length  of  tail  (fig.  49)  is  apparently  quite  constant.  The  ex- 
tremes are  .29  to  .36,  the  average  about  .33,  and  while  the  average 
can  not  be  relied. upon,  it  may  be  significant  that  the  tail  length  is 
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Fig.  49.— Diagram  showing  the  variation  in  the  proportionate  tail  length  in  Thamnophib 

SAURITU^. 

somewhat  greater  in  eastern  localities.  This  is  shown  better  in  the 
number  of  subcaudal  plates  (fig.  50).  Thus,  in  Ohio,  Michigan,  and 
Indiana  the  extreme  number  of  subcaudal  plates  is  87  and  121,  the 
averages  between  100  and  117,  while  along  the  coastal  plain  the 
extremes  are  103  and  137,  the  averages  between  115  and  120,     (No 
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differences  in  color  have  been  observed  which  are  evidently  geo- 
graphic.) 

If  the  data  plotted  can  be  depended  upon  to  reveal  the  actual 
state  of  variation,  the  form  may  thus  be  divided  into  two  sections 
upon  the  basis  of  the  scutellation  and  tail  length,  i.  e,,  a  trans- 
Allegheny  section  characterized  by  a  larger  number  of  ventral  scutes, 
a  shorter  tail  and  fewer  subcaudal  scutes,  and  a  coastal  plain  section 
characterized  by  a  fewer  number  of  ventral  plates,  a  longer  tail  and 
more  subcaudal  scutes. 
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SAUR1TU8. 

Affinities. — The  position  of  the  lateral  stripe  (on  the  third  and 
fourth  rows)  and  the  long  tail  justifies  us  in  placing  sauritus  in  the 
same  group  with  sacJceni  and  proximus.  As  has  been  shown,  it  meets 
the  range  of  sacTceni  in  the  latitude  of  northern  Florida  and  that  of 
proximus  along  the  eastern  boundary  of  Illinois  and  in  western  Ken- 
tucky, Tennessee,  and  Mississippi.  Specimens  from  the  intermediate 
region  along  the  common  boundaries  of  the  three  forms  remain  to  be 
examined,  but  I  believe  that  there  can  be  no  doubt  that  sauritus 
intergrades  perfectly  with  both  sackeni  and  proximus, 
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Sauritus  differs  from  sackeni  principally  in  its  generally  fewer 
number  of  labials,  subcaudals,  and  ventral  scutes  and  the  shorter  tail, 
and  from  proximus  in  the  fewer  labials  and  ventral  scutes  and  greater 
number  of  subcaudals  and  slightly  longer  tail.  A  comparison  of  the 
tables,  however,  will  show  that  these  differences  are  not  sharp.  Thus, 
while  the  usual  number  of  labials  in  sa^Jceni  are  8/10,  the  formula  7/10 
is  not  rare,  while  in  sauritus  the  general  formula  7/10  is  not  infre- 
quently replaced  by  8/10.  Tliis  suggests  that  the  two  forms  may 
intergrade  in  this  trait,  although  the  data  are  not  sufiicicJnt  to  establish 
this  geographically. 

It  has  previously  been  noted  that  proximus  specimens  from  the 
eastern  part  of  the  range  show  an  apparent  tendency  toward  a  reduc- 
tion in  the  number  of  supralabials  from  8  to  7,  the  average  number 
for  Illinois  specimens  being  almost  identical  with  the  average  for 
Indiana  specimens  of  sauritus.  Very  similar  conditions  exist  in  the 
case  of  the  other  characters.  In  coastal  plain  specimens  of  sauritus 
the  extremes  of  variation  in  the  number  of  ventral  scutes  are  quite 
close  to  those  of  sa^lceni,  although  the  averages  are  somewhat  lower. 
In  southern  Michigan,  Ohio,  and  Indiana,  however,  the  number  of 
scutes  in  this  series  is  apparently  higher  than  in  either  the  coastal 
plain  specimens  of  sauritus  or  sacJceniy  which  brings  the  form  in  this 
region  so  close  to  proximus  specimens  from  Illinois,  eastern  Iowa, 
and  St.  Louis  that  the  character  is  useless  as  a  distinguisliing  one. 
Again,  the  greater  number  of  subcaudal  scutes  and  the  tail  length 
in  coastal  plain  specimens  oJF  sauritus  approximate  the  conditions  in 
sa^Jcenij  while  the  shorter  tail  and  fewer  subcaudals  in  western 
specimens  of  sauritus  are  almost  identical  with  eastern  specimens  of 
proximus. 

It  seems  very  evident  from  this  digest  of  the  variations  in  the  three 
forms  (1)  that  the  loTva  sauritus  intergrades  both  withsact^nmndj^roxi- 
mus;  (2)  that  the  longer  tail,  more  numerous  subcaudals,  and  fewer  ven- 
trals  relate  the  specimens  of  sauritus  from  the  eastern  coastal  plain 
more  closely  to  sackeni,  while  the  shorter  tail,  fewer  subcaudals,  and 
greater  number  of  ventral  scutes  relate  the  interior  specimens  directly 
to  proximus, 

I  suggest,  then,  that  the  form  now  known  as  sauritus  has  had  a 
double  origin,  i.  e.,  the  coastal  plain  section  from  sackeni  and  the  trans- 
Allegheny  section  directly  from  proximus.  This  is  what  we  might 
expect,  for  the  fact  that  the  ribbon  snakes  arc  so  eminently  adapted 
to  the  coastal  plain  conditions  would  favor  the  rapid  invasion  of  the 
eastern  coastal  plain  from  Florida,  while  the  Appalachian  system  would 
prove  more  of  a  barrier  to  such  an  aquatic  form  than  to  a  more  ter- 
restrial one,  and  permit  the  section  from  beyond  the  Mississippi  to 
push  into  the  region  west  of  the  Appalachians.    However  this  may  be, 
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it  should  be  noted  that  saurkus  as  a  form  has,  exclusive  of  the  dorsal 
scale  rows,  a  smaller  scutellation  generally  than  either  sacJceni  or 
proonmiLs. 

CONCLUSION. 

In  the  foregoing  pages  we  have  endeavored  to  give  the  results  of  a 
study  of  the  characters,  habitat  relations,  variations,  and  afl^ties  of 
the  three  forms,  proximusy  sackeni,  and  saurituSj  which  are  apparently 
united  into  a  single  group  by  the  position  of  the  lateral  stripe  upon 
the  third  and  fourth  rows  and  the  long  tail.  The  evidence  seems  to 
indicate  that  the  three  forms  intergrade  perfectly  with  each  other,  but 
even  though  the  evidence  may  be  considered  too  slight  to  prove  this, 
I  believe  it  to  be  indisputable  that  the  closest  relationships  of  these 
forms  are  along  the  common  boundaries  (fig.  51). 

sauritus 


sackeni 


proxinuis 

Fig.  51— Puylogenktic  development  of  the  Sauritus  group. 

Of  the  three  forms,  proximus,  in  northern  Mexico  and  Texas,  pos- 
sesses the  maximum  scutellation  (exclusive  of  the  subcaudal  plates) 
and  sauritus  the  minimum,  sdckeni  possessing  an  intermediate  number. 
The  decrease  takes  place  gradually  from  proximus  to  sackeni  to  the 
coastal  plain  section  of  sauAtus  and  from  proximus  directly  to  the 
trans- Allegheny  section  of  sauritus.  The  tail  length  and  number  of 
siibcaudal  plates  increase  somewhat  from  proximus  to  sauritas  and 
markedly  from  proximus  to  sackeni,  apparently  decreasing  again  in 
the  coastal  plain  s'pecimens  oi  sauritus,  thus  approaching  the  shorter- 
tailed  conditions  in  the  trans- Allegheny  section  of  the  latter.  It  must 
also  be  stated  that  according  to  my  observations  proximus  specimens 
attain  to  the  largest  size. 

The  center  of  origin  of  this  group  will  be  discussed  later  (see  p.  187), 
but  it  may  be  stated  here  that  1  believe  the  center  of  dispersal  to 
be  in  northern  Mexico.  If  the  group  did  originate  in  this  region  the 
explanation  for  its  present  distribution  would  seem  clear.  Being 
rather  aquatic  in  its  habits,  ^e  would  expect  the  original  stock  to 
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adhere  quite  closely  to  the  coastal  plain  in  Mexico,  but  in  the  United 
States  it  has  apparently  been  able  to  push  out  along  the  rivers,  the 
westward  trend  of  the  streams  permitting  it  to  cross  the  plains  and 
prairies,  the  Mississippi  to  extend  its  range  well  to  the  northward. 
East  of  the  Mississippi  River  the  group  has  been  able  to  extend  over 
all  of  eastern  United  States,  the  coastal  plain  leading  one  section 
from  the  coastal  plain  of  Texas  and  Louisiana  into  Florida  and  from 
here  up  the  Atlantic  coast,  the  other  section  pushing  into  the  trans- 
Allegheny  States  from  the  Mississippi  Valley.  It  should  be  noted 
again  in  this  connection  that  a  reduction  in  scutellation  and  size  in 
the  group  takes  place  away  from  northern  Mexico,  both  to  the  south 
and  east  (the  extremities  of  the  range  of  the  group),  and  that  the 
area  between  the  forms,  in  which  a  difference  in  scale  formulas  is 
accomplished,  is  in  every  case  narrow. 

THE  ELEQANS  GROUP.— (ANGUSTIROSTRIS,  MELANOGASTER,  SCALARIS,  PHENAX, 

HAMMONDI,  ELEQANS,  ORDINOmES.) 

ANG  US. TIROS  TRIS.^ 

Description, — If  in  assembling  these  forms  of  garter-snakes  I 
have  distinguished  a  natural  group  I  should  be  able  to  support  my 
position  by  pointing  out  the  lines  of  relationship  between  the  com- 
ponent forms.  As  in  the  Radix  group,  I  begin  with  the  forms  on 
the  Mexican  table-land,  one  of  which  (angustirostris)  also  possesses 
the  maximum  scutellation  for  the  group.  Apparently  not  over  a 
dozen  specimens  of  this  form  have  been  recorded,  ialthough  it  is 
probably  not  rare  in  the  region  where  it  is  found. 

In  appearance  it  is  one  of  the  most  peculiar  forms  in  the  genus. 
The  stripes  are  usually  entirely  wanting,  but  the  laterals  are  occa- 
sionally faintly  in  evidence  on  the  second  or  second  and  third  rows, 
and  the  dorsal  for  a  short  distance  anteriorly  on  the  median  row. 
The  scutellation  in  the  specimens  examined  is  as  follows:  Dorsal  scale 
formula,  21-19-17,  with  occasional  variations  to  21-23-21-19-17 
and  19-21-19-17;  supralabials,  8  to  9;  infralabials,  10-11  (9  in  one 
instance);  preoculars, usually  3 ;  postoculars,  3  to  4;  subcaudals,65  to 
83;  ventrals,  153-163;  tail  length,  .235  to  .256.  The  eye  is  generally 
cut  off  from  all  but  one  labial  by  the  anterior  prolongation  of  the 
lower  postocular,  but  this  is  not  always  the  case. 

The  color  above  is  usually  dark  olive  brown,  with  six  rows  of  dark 
brown  spots  on  the  scales,  distinct  in  the  young,  but  indistinct  or 
obsolete  in  the  adults.  The  head  is  also  unicolored  above  in  the 
adults,  while  in  the  young  it  is  finely  speckled  with  lighter.  Each 
upper  and  lower  labial  is  margined  with  a  triangular  patch  of  brown 

o  Thamnophis  angustirostria  (Kennicott),  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  332. 
This  form  includes  Atomarchus  mullimaculatiLa  Cope  and  CkUopoma  rufopunetatum 
Cope. 
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bordered  with  darker.  Belly  greenish  or  bluish  ash,  marked  with 
numerous  small  black  spots,  and  a  bar  at  the  base  of  each  ventral, 
which  is  usually  prolonged  outward  to  form  a  more  or  less  irregular 
median  ventral  band.     Throat  yellow. 

Habits  and  Jiahitai  relations. — Little  data  is  available  on  the  nabitat 
relations  of  tliis  snake,  but  it  is  undoubtedly  particularly  aquatic  in 
its  habits.  Thus,  Cope  (1883b)  states  of  the  San  Francisco  River 
specimen  obtained  by  him: 

The  only  specimen  of  this  species  which  I  have  seen  living  was  taken  in  a  seine 
net  with  which  I  was  fishing  near  the  bank  of  the  San  Francisco  River.  It  dove  into 
the  not,  seeking  the  bottom  of  the  water  as  a  place  of  concealment,  as  is  the  habit  of 
E.  melanogaster  and  contrary  to  that  of  E.  saurita  and  E.  macrostemma,  which  swim 
preferably  on  the  surface,  seeking  concealment  under  banks. 

Range, — As  at  present  known,  this  form  is  confined  to  the  northern 
part  of  the  Mexican  plateau  (above  northern  Durango)  and  thepropla- 
teau  region  in  southwestern  New  Mexico  and  southeastern  Arizona  (fig. 
52).  The  conditions  of  this  habitat  have  already  been  described 
(p.  46).  Specimens  have  been  examined  from  Chihuahua  and  San 
Andreas,  Chihuahua;  Parras,  Coahuila,  and  Coyotes,  Durango,  but  it 
occurs  also  in  southern  Arizona,  as  Cope  (1883b,  1300-1301)  records 
a  specimen  from  the  San  Francisco  River  in  southern  New  Mexico, 
and  the  type  of  rufojmnctatum  came  from  *^ southern  Arizona." 

Variation. — Very  few  facts  are  available  for  the  study  of  variation 
in  this  form.  The  dorsal  scale  rows  are  very  constantly  21-19-17. 
A  single  specimen  from  San  Andreas,  Chihuahua,  has  21-23-21-19-17, 
and  another  from  Chihuahua,  Chihuahua,  has  19-21-19-17.  No 
geographic  variation  is  discernible  in  this  character  in  the  material 
at  hand,  the  more  northern  and  southern  specimens  all  having  gen- 
erally 21-19-17  rows.  The  same  thing  is  true  of  the  labial  scutes, 
the  formula  being  810  or  8/11,  or  9/l0  or  9  11,  but  with  no  certain 
differences  in  those  from  different  localities,  although  only  those 
from  Chihuahua  have  9  in  the  superior  series. 

In  regard  to  the  ocular  scales  the  conditions  are  somewhat  differ- 
ent. In  all  of  the  specimens  examined  from  the  vicinity  of  Chihuahua, 
Chihuahua,  there  are  three  preoculars  and  three  or  four  postoculars, 
and  the  eye  is  excluded  from  the  posterior  subocular  labial  by  the 
lower  postocular,  but  in  those  from  northern  Durango  and  southern 
Coahuila  the  formula  is  2-3  or  1-3  and  the  eye  is  fairly  in  contact 
with  two  labials.  Similarly  the  type  of  rufopunctaium  from  "southern 
Arizona"  is  said  to  have  had  one  preocular  on  one  side  and  two  on 
the  other,  as  well  as  three  and  four  postoculars,  with  the  eye  in  con- 
tact with  two  labials.  But  httle  idea  can  be  obtained  as  to  the 
range  or  mean  in  the  variations  of  the  ventral  and  subcaudal  scutes. 
In  the  material  examined  the  males  have  in  general  162-166  ventrals 
and  73-cS3  subcaudals,  the  females  153-159  ventrals  and  64-69  sub- 


VARIATIONS   OP    GARTER-SNAKES.  123 

caudals.  The  tail  length  varies  from  .22-. 256,  the  average  of  males 
and  females  combined  being  about  .225. 

It  is  needless  to  point  out  that  these  figures  can  not  be  relied  upon 
to  furnish  more  than  a  general  idea  of  the  scutellation  and  propor- 
tions in  this  form.  Still,  the  more  constant  characters  seem  to  indi- 
cate (1)  that  in  the  vicinity  of  the  city  of  Chihuahua  the  number  of 
dorsal  scale  rows,  oculars,  and  possibly  the  labials  reach  the  maxi- 
mum for  the  form,  and  also  for  the  gi*oup  and  genus;  (2)  that  toward 
the  northern  and  southern  limits  of  the  range  the  number  of  oculars, 
especially  the  preoculars,  tends  to  decrease;  (3)  that  the  orbit,  which 
in  every  specimen  from  the  vicinity  of  Chihuahua,  Chihuahua,  is 
separated  from  all  but  one  labial  by  the  inferior  postoculars,  becomes 
fairly  in  contact  with  two  in  the  northern"  and  southern  parts  of  the 
range. 

Ajfinities. — In  the  most  southern  locaUties  from  which  it  is  known 
angustlrostris  comes  in  contact  with  melanogaster.  These  forms 
always  resemble  each  other  closely  in  that  both  are  characterized  by 
a  slender  head,  small  eye,  mostly  8  supralabials  and  10  infralabials, 
nearly  the  same  number  of  ventral  scutes,  more  than  one  preocular, 
the  absence  of  the  dorsal  stripe,  and  the  presence  of  a  dark  median 
ventral  band.  The  differences  between  them  are  that  in  specimens 
of  angustirostris  there  are  generally  well-defined  blotches  on  the  labials, 
the  lateral  spots  are  usually  in  evidence,  the  lateral  stripes  generally 
obsolete,  the  eye  usually  in  contact  with  but  one  labial,  and  not  less 
than  21-19-17  scale  rows.  While  in  melanogaMer  there  are  no  large 
blotches  on  the  labials  or  evidence  of  lateral  spots,  the  lateral  stripe 
is  often  present,  the  eye  is  in  contact  with  two  labials,  and  the  dorsal 
scale  formula  rarely  exceeds  19-17. 

It  may  be  seen  from  this  that  the  differences  between  the  two 
forms  are  slii!:ht  except  in  two  particulars,  the  segregation  of  the  eye 
from  the  second  subocular  labial  and  in  the  dorsal  scale  formula.  In 
regard  to  the  former  trait  we  have  already  shown  that  in  the  region 
which  these  forms  hold  in  common  angustirostris  becomes  exactly  like 
melanogaster  in  the  fact  that  the  eye  is  in  contact  with  two  labials. 
It  will  also  be  shown  in  the  consideration  of  JnelanogaMer  that  the 
number  of  rows  of  dorsal  scales  tends  to  become  as  in  angustirostris 
(21-19-17  or  19-21-19-17).  The  evidence,  therefore,  favors  strongly 
the  view  that  the  two  forms  intergrade  in  northern  Durango  and 
southern  Coahuila,  so  that  it  must  be  adopted  for  the  present,  although 
the  relationships  of  the  two  forms  in  the  intermediate  region  should 

«Iii  (he  tyjx'of  multimaculata  (from  the  San  Francisco  River)  the  eye  is  in  contact 
with  ))ut  one  lal)ial,  but  in  rw/opum-to^um,  as  already  mentioned,  it  is  bounded  by  two. 
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be    carefully   investigated   before    any    definite   conclusion   can   be 
reached." 

Elsewhere  in  its  range  angustirostris  is  not  known  to  meet  any 
similar  form,  but  to  the  northward  the  known  limit  of  its  range 
approaches  that  of  one  which  is  strikingly  like  it  in  many  respects. 
I  speak  of  T,  hammondi  (Kennicott).  The  points  of  similarity  be- 
tween these  forms  will  be  discussed  when  Jiammondi  is  considered 

in  detail. 

MELANOGASTER.b 

Description. — I  have  already  stated  that  this  species  resembles 
angustirostris  so  closely  as  to  suggest  strongly  a  near  relationship. 
The  head  is  slender  and  the  eye  small.  Lateral  stripes  usually  pres- 
ent, and  confined  to  the  second  row  of  scales.  The  dorsal  stripe  is 
usually  wanting,  but  may  be  present  on  the  median  row.  Dorsal 
scale  formula,  19-17;  the  labials,  8/10  (very  rarely  7/10,  8/9,  or  8/11) ; 
oculars,  usually  2-2  or  2-3,  occasionally  2-4  or  3-3;  ventral  plates, 
139-158;  subcaudals,  49-76;  proportionate  tail  length,  .19-.26.  The 
color  above  is  uniformly  very  dark  brown  without  distinct  spots. 
Both  the  dorsal  and  lateral  stripes  are  indistinct  when  present. 
Belly  greenish  slate  or  yellowish  ash,  with  a  black  bar  on  the  base  of 
each  ventral,  which  is  prolonged  in  the  middle  to  form  a  median 
ventral  band.     Throat  and  supralabials  dark  yellow. 

Habits  and  habitat  relations, — Like  its  northern  relative,  angus- 
tirostris, melanogaster  is  apparently  quite  aquatic  in  habits.  The 
following  account  of  its  habits  at  the  City  of  Mexico,  recorded  by 
Cope,  has  already  been  quoted  in  the  discussion  of  the\  habits  of 
megalops. 

o  Kennicott 'a  type  of  ang^istirostris  (Parras,  Coahuila)  is  not  exactly  typical  of  the 
northern  form,  as  the  eye  is  fairly  in  contact  with  two  labials;  but  while  it  is  thus  some- 
what intermediate  between  the  northern  and  southern  forms,  it  is  much  closer  to  the 
former,  as  shown  by  the  coloration  and  the  possession  of  21-19-17  scale  rows,  thus 
making  it  entirely  fair  to  give  this  name  to  the  form. 

bThamnophis  anguMirostris  melanogaster  (Peters),  Monats.  K6nig.  Preuss.  Akad. 
Wissen.  Berlin,  1864  (1865),  pp.  389-390.  Includes  Tropidonotus  hartmis-millleri 
Troschel,  Tropidonotus  mesoTnelanius  Jan,  and  Regina  mesofn^laena  Cope.  The  fact 
that  Peters  states  that  "Diese  Art  ist  bereits  von  Wiegmann  (Preisverzeichniss  der 
Sdugethierej  Vogel,  Amphibien^  FischCj  und  Krehse^  welche  von  Hrn.  Deppe  tindSchiede  in 
Mexico  gesammelt  worden,  Berlin^  1.  Sept.j  /^J(9;  wieder  abgedruckt  in  Cabanis  Journal 
fur  Omithologie,  1863,  p.  54)  benannt  und  unter  dem  obigen  Namen  versandt  und 
verkauft  worden"  has  led  Cope  to  credit  this  name  to  Wiegmann.  Inasmuch,  how- 
ever, as  Peters  first  described  the  species,  he  should  be  held  responsible  for  the  name, 
for  Article  21  of  the  International  Code  distinctly  says  that  *'  The  author  of  a  scientific 
name  is  that  pers(m  who  first  publishes  the  name  in  Connection  with  an  indication^ 
a  definition,  or  a  description,  unless  it  is  clear  from  the  contents  of  the  publication 
that  some  other  person  is  responsible  for  said  name  and  its  indication,  definition,  or 
description,"  and  Wiegmann,  as  is  well  known,  gave  no  description  of  this  Species. 
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The  E.  macrostemma  is  the  more  active,  sooner  seeking  the  water,  where  it  swims 
keeping  close  to  the  shore,  and  remaining  more  or  less  in  sight  until  it  conceals  itself 
in  a  hole.  The  E.  melanogaster^  on  the  other  hand,  lies  quietly  so  as  to  be  more  easily 
taken  in  the  hand ;  but,  if  it  once  takes  to  the  water,  it  seeks  the  depths  and  is  no  more 
seen.  It  is  much  less  disposed  to  bite  than  the  E.  macrostemma;  the  latter  being, 
like  its  ally,  the  E.  siHalU,  a  very  pugnacious  snake. 

A  number  of  specimens  have  been  taken  about  Lakes  Xochimilco 
and  Chalco,  Mexico. 

Range. — In  contrast  to  angusiirostrisj  which  occurs  on  the  northern 
part  of  the  Mexican  plateau,  melanogaster  has  thus  far  been  recorded 
only  from  that  part  of  the  plateau  which  lies  south  of  the  26th  par- 
allel. From  this  latitude  it  extends  southward  to  Puebla,  but  has 
not  been  recorded  from  that  State.  Over  the  northern  part  of  this 
region  the  environmental  conditions  are  the  same  as  in  the  northern 
part  of  the  plateau,  but  to  the  southward  the  precipitation  increases 
with  the  result  that  permanent  rivers  and  lakes  are  formed. 

Specimens  have  been  examined  from  the  following  localities: 
Coyotes  and  Durango,  Durango;  Ocatlan,  Jalisco;  Lakes  Xochimilco 
and  Chalco,  and  Mexico  City,  Mexico;  besides  a  number  of  others 
with  no  other  locality  label  than  ''Mexico."  Gunther  (1894,  134) 
records  the  following  general  localities:  Guanajuato,  Veracruz, 
Tehauntepec.  Owing  to  its  relationship  to  anguatirostris,  we  do  not 
believe  that  it  occurs  north  of  Coyotes,  Durango,  but  the  locality 
records  probably  do  not  represent  the  southern  limit  of  its  range 
(fig.  53). 

Variation, — As  in  the  case  of  angustirostris,  far  too  few  specimens 
of  tliis  snake  are  available  to  reveal  whether  or  not  geographic  vari- 
ation in  scutellation  exists.  Certain  general  facts  should  be  pointed 
out,  however.  The  dorsal  scale  formula  is  19-17  in  every  specimen 
examined,  the  ventral  plates  vary  in  number  from  139-158  (average 
145-150),  the  subcaudals  from  49-67  (average  about  58).  These 
numbers  indicate  plainly  that  melanoga^ter  has  a  distinctly  reduced 
scutellation  from  the  maximum  for  the  genus,  a  fact  which  is  not 
disproved  by  the  labial  formula.  Thus,  the  supralabials  are  nearly 
always  8,  the  only  differences  consisting  of  a  loss  of  a  single  plate, 
while  the  normal  number  of  infralabials  (10)  becomes  occasionally 
9,  and  in  but  one  instance  11.  The  tail  length,  as  previously  stated, 
varies  from  .19  (female)  to  .26  (male),  the  average  length  for  every 
locality  with  two  or  more  specimens  being  .22. 

Affinities, — I  have  already  pointed  out  in  the  discussion  of  the 
affinities  of  angustirostris  that  these  two  forms  are  evidently  related 
in  that  the  strongest  distinguishing  characters  possessed  by  angus- 
tirostris (the  segregation  of  the  eye  from  all  but  one  labial  and  the 
presence  of  more  than  two  preoculars)  apparently  disappear  in  that 
part  of  the  range  which  it  shares  with  melanogaMer,    It  is  natural 
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to  inquire  now  what  particular  evidence,  if  any,  melanogaster  shows 
of  such  consanguinity.  Since  we  are  inhibited  by  a  lack  of  speci- 
mens from  determininf:;  geograpliic  variation,  we  can  expect  but 
little  evidence  from   one   form  when  the  two  are  so  verv  similar. 


Specimens  of  the  two  forms  are  so  nearly  alike  both  in  scutellation 
and  color,  that  it  is  impossible  to  give  any  character  that  will  always 
serve  to  distinguish  them;  but  whether  or  not  we  grant  that  intor- 
gradatioD  occurs  at  the  present  time,  I  hold  it  to  be  quite  evident  j 
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• 

that  they  are  directly  related.  In  this  connection  it  should  be 
noted  that  apparently  in  every  series  of  scales  melanogaster  is  more 
reduced  than  angustirostris.  In  the  south  melanogaster  comes  in  con- 
tact with  two  very  imperfectly  known  forms  with  which  I  believe 
it  also  to  be  related;  these  are  scalaris  and  phenaXy  which  will  next 

be  discussed. 

SCALARIS.a 

Description. — It  is  nearly  always  difficult  to  properly  determine  the 
characters  and  affinities  of  forms  w^hich  are  known  from  but  few  locali- 
ties, owing  to  the  fact  that  geographic  difTerences  are  seldom  revealed. 
This  is  particularly  true  of  the  garter-snakes  of  southern  Mexico  and 
Central  America,  a  region  from  which  a  number  of  species  have  been 
described,  none  of  which  are  represented  in  American  museums  by 
more  than  a  few  specimens.  Of  th^se  forms  scalaris  is  perhaps  the 
best  known,  but,  although  access  has  been  had  to  the  material  in  the 
U.  S.  National  Museum,  Academy  of  Natural  Sciences  of  Philadelphia, 
and  the  Field  Museum  of  Natural  History,  it  has  been  possible  to  find 
a  total  of  but  nineteen  specimens,  representing  five  localities. 

As  known  at  present,  the  form  may  be  described  as  follows:  Lateral 
stripe  on  the  second  and  usually  the  adjacent  edge  or  half  of  the  third 
rows.  Eye  small.  Dorsal  stripe  principally  confined  to  the  median 
row.  Dorsal  scale  formula,  19-17,  19-17-15, 17-19-17,  17-19-17-15, 
or  17-15;  supralabials,  7,  very  rarely  8;  infralabials,  usually  9,  occa- 
sionally 8  or  10;  oculars,  1-3  or  1-2;  ventrals,  134  (female)  to  151 
(male) ;  Subcaudals,  52  (female)  to  76  (male). 

Ground  color  above  brownish  ash,  olive  brown,  or  dark  chocolate 
brown;  the  first  row  somewhat  lighter.  Stripes  light  ash  to  dull 
orange  yellow.  In  some  specimens  there  are  no  lateral  spots  to  be 
observed  on  the  scales,  and  in  others  there  is  a  row  of  dark  transverse 
bars  between  the  third  and  seventh  rows,  inclusive,  which  alternate 
with  a  series  of  small  spots  on  the  eighth  and  ninth  rows.  In  the  ma- 
jority of  specimens,  however,  there  is  on  either  side  a  single  series  of 
large  (one  and  one-half  scales  wide  and  one  apart)  rectangular,  trans- 
verse, dark  brown  spots  with  dark  edges,  which  extend  from  about  the 
middle  of  the  third  to  the  median  row  of  scales.  These  spots  are  well 
defined  from  the  nape  (where  they  are  represented  by  a  pair  of  large 
nuchal  blotches)  to  the  anus,  are  as  distinct  in  the  young  of  the  single 
brood  examined  as  in  the  adults,  and  the  spots  of  each  side  are  only 
separated  by  the  dorsal  stripe  on  the  median  row.  Head  above  brown, 
generally  marked  with  dusky  yellow.  Postoculars  and  supralabials 
dusky  yellow.  The  plates  in  the  latter  series  may  not  be  margined 
with  darker. 


a  Thamnophls  scalaris  Cope.  Proc.  Acad.  Nat.  Sci.  Phila.,  1886,  p.  306.     Includes 

T.  scalifjer  Jan. 


Babits  and  habitat  relations. — Nothing  is  known  of  the  habits  of  this 
form,  but  it  is  significant  that  several  speMmens  in  the  U.  S.  National 
Museum,  collected  by  F.Sumichrast,  are  labeled  "Alpine  region,"  by 
which  is  probably  meant  the  pine  zone  surrounding  the  zone  of  grasses 
and  herbaceous  forms  which  margins  the  snow  fields  ami  glaciers  of 
the  summit.  Dr.  W.  L.  Tower  informs  me  that  the  pine  zone  attains 
a  maximum  elevation  of  13,000  or  13,500  feet.  That  scdlaris  occurs 
in  this  lialiitat  is  shown  quite  clearly  by  the  fact  that  a  scries  of  speci- 
mens in  the  Field  Museum  of  Natural  Historj'  were  taken  at  an  elpva- 
tion  of  13,000  feet.  These  are  the  only  available  notes  on  the  ha^tat 
of  the  form. 

Range. — All  that  is  known  of  the  range  of  acalaris  is  indicated  by  the 
following   records:  Guanajuata;  Jalapa   and   Moimt  Orizaba,  Vera- 


cruz; Valley  of  Mexico  and  Toluca,  Mexico;  Tecpam,  Guatemala; 
Talpa  and  Autlan,  Jalisco;  Oaxaco.  We  have  examined  specimens 
from  all  but  the  last  three  localities  (Boulenger,  1893,  204).  (Fig.  54.) 
Whether  or  not  it  is  of  general  tHstribution  in  the  region  indicated  by 
these  records  can  not  be  conjectured,  aa  practically  nothing  is  known  of 
its  habitat  relations. 

Variation. — It  is  highly  inexpedient  to  attempt  to  draw  conclusions 
on  the  nature  of  the  variations  in  such  a  small  series  as  is  here  available 
more  especially  since  fifteen  out  of  the  nineteen  specimens  hail  from 
one  locahty.  In  the  accompanying  table,  however,  we  give  the  scutel-. 
lation  and  measurements  of  all  of  the  specimens  examined,  and  not- 
tpithstanding  the  scarcity  of  material  certain  facts  stand  out  quite 
prominently.     Thus,  the  sixteen  spedmeiis  j'Tom  OrisoAa  and  Jaiapa, 
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Veracrvz,  aU  have  }7~l!)-}7  scale  rows  or  less,  while  none  of  the  three 
speetmens  from  the  States  of  Mexico  and  GuaTuijvato  have  other  (kan 
19-17-15,  and  one  of  the  Guatemala  specimens  has  19-21-19-17. 
Such  a  reduction  in  the  number  ot  scale  rows  woulil  represent  a  dwarf- 
ing within  the  form,  but,  regardless  as  to  whether  or  not  this  apparent 
tendency  is  borne  out  by  future  investigations,  it  is  quite  evident  from 
the  predominance  of  the  smaller  dorsal  scale  formulas  together  with 
the  evidently  small  number  of  labials  that  the  form  is,  as  a  whole,  a 
dwarfed  one,  so  much  so  indeed  that  the  number  of  scales  in  the  dorsal, 
supralabial,  tnfralabial,  and  ventral  series  attains  the  minimum  for  the 
genus,  the  form  being  more  reduced  than  bu&eri  in  this  regard.  It 
should  also  be  noted  that  the  size  of  all  of  the  specimens  obtained  is 
small. 
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Affinities. — Little  reliance  can  be  placed  on  efforts  to  determine  in 
more  than  a  general  way  the  affinities  of  this  form,  but  something 
can  be  done  in  this  direction.  In  the  first  place,  if  we  can  pin  our 
faith  to  the  constancy  of  the  trait,  the  position  of  the  lateral  stripe 
on  the  second  and  third  rows  at  once  excludes  scalaris  from  the  Radix 
and  Sauritus  groups.  On  the  basis  of  our  classification,  then,  it  is 
to  be  referred  either  to  the  Sirtalis  or  Elegans  groups.  The  latter 
has  otherwise,  so  far  as  we  know,  no  representatives  in  this  region, 
but  the  ground  for  referring  it  to  this  group  is  mostly  the  negative 
one  that  the  former  group  {Sirtalis)  covers  the  same  territory  as 
scalaris,  which  argues  against  a  relationship  in  this  direction. 

If  scalaris  is  a  derivative  of  the  Elegans  group  it  is  quite  important 
that  its  relationship  with  melanogaster  (the  nearest  form,  geographic- 
ally, of  the  same  group)  be  determined  by  careful  collecting  and 
observation.  From  the  present  data  the  ranges  of  the  two  forms 
seem  to  overlap  in  southern  Mexico,  but  the  habitats  of  the  two  may 
be  quite  distinct,  a  conclusion  that  is  strengthened  by  the  fact  that 
on  Mount  Orizaba  scalaris  is  found,  to  some  extent  at  least,  at  a 
considerable  altitude.  On  the  other  hand,  it  is  not  impossible,  and 
I  rather  incline  toward  the  hypothesis,  that  scalaris  is  more  closely 
related  to  elegans  than  to  any  other  form,  and  represents  an  offshoot 
of  the  latter  which  has  pushed  southward  from  the  range  of  elegans , 
in  the  mountains  of  eastern  Mexico.  In  defense  of  this  view,  it  is 
interesting  to  note  that  elegans  prefers  comparatively  high  altitudes 
in  the  Rocky  Mountains.  At  any  rate,  it  is,  as  kno^\^l  at  present,  a 
well-defined  form,  which  is  liable  to  confusion  only  with  pJienax.  Its 
relations  to  phenax  will  be  discussed  in  considering  the  affinities  of 

the  latter. 

PHENAX  a 
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Description. — The  status  of  this  form  is  much  the  same  as  that  of 
scalaris.  At  the  present  time  I  know  of  but  two  specimens  in  Ameri- 
can museums.  Cope  writes  that  specimens  have  been  sent  to  both 
the  Academy  of  Natural  Sciences  of  Philadelphia  and  the  U.  S. 
National  Museum,  and  records  six  specimens  from  the  latter  institu- 
tion, but  the  only  ones  that  I  have  been  able  to  find  in  either  museum 
is  the  type  and  a  small  individual,  both  in  the  National  Museum. 
The  proportions  and  scutellation  of  these  specimens  is  given  in  the 
following  table: 

a  Thamnophis  phenax  (Cope),  Proc.  Acad.  Nat.  Sci.  Phila..  1868,  p.  134. 


VARIATIONS  OF  OABTER-SKAKES. 
MnuarententK  tmd  iciiUllalion  of  phenax. 


Orttaba,  Cordovu,       IB-IJ 


S 

1 

1 

1     1    1 

1 
1 

1 

1 

BemBTks, 

miH 

nn 

s 

• 

i-.j  m 

M 

006 

130 

'" 

Trt* 

'1 

■  .>j  ,» 

73 

Hi 

(iJ 

■" 

There  are  no*  lateral  stripes.  In  the  type  specimen  No.  30499 
{ which  has  been  in  alcohol  for  many  years)  the  ground  color  aboTe 
is  brownish  olive  (said  to  have  been  reddish  olive  in  life)  with  a  series 
of  slightly  darker  cross-bands  which  extend  entirely  across  the  back 
to  the  second  row  of  scales.  These  cross-bands  (which  are  said  to 
have  been  bright  "brownish  red  when  the  specimen  was  fresh)  are 
about  four  scales  wide  and  one  and  one-half  scales  apart,  and  are 
mai^ined  on  the  longer  sides  by  black  borders  one-half  scale  wide, 
which,  owing  to  the  inconspicuousness  of  the  spots  themselves,  give 
the  snake  the  appearance  of  being  cross-banded  by  paired  narrow 
black  bars.  The  nuchal  spots  are  quite  similar  to  the  dorsal  band 
in  being  but  little  darker  than  the  ground  color  and  heavily  margined 
with  black,  but  they  differ  from  those  of  the  dorsal  series  in  being 
interrupted  on  the  median  line,  the  posterior  black  border  on  either 
side  bending  forward  to  the  parietal  plates.  There  is  a  trace  of  a 
dorsal  stripe  on  the  nape,  between  the  nuchal  blotches.  No  defiiute 
series  of  spoUs  on  the  first  row  of  scales.  Head  brown,  marked  with 
black.  Supralabiala  brownish. yellow  (said  to  have  been  li^t  olive 
in  the  fresh  specimen),  and,  with  the  exception  of  the  sizUi,  partly 
margined  with  black. 

In  the  second  .specimen,  N^o.  3049R,  the  pattern  differs  from  that  of 
the  type  in  that  the  cross-bars  are  often  iTiterrapted  along  the  median 
line,  in  the  presence  of  the  spots  on  the  first  row  of  scales,  that  ante- 
riorly form  a  definite  row  which  alternates  with  the  second,  and  the 
fact  that  the  nuchal  spots  are  fused  across  the  nape,  being  strongly 
notched  behind  and  separated  in  front  by  a  light  line  that  is  continued 
along  the  parietal  suture  to  the  frontal. 

Range. — ^Both  of  the  specimens  described  above  are  labeled 
"Orizaba,  Cordova."  The  type  was  listed  by  Cope  as  from  "Cor- 
dova, Vera  Ouz,"  and  the  locaUty  of  the  six  specimens  recorded  in 
1898  was  given  as  Orizaba,  Vera  Cruz.  The  label  "Orizaba,  Cor- 
dova" seems  to  mean,  not  that  the  specimens  came  from  the  towns 
Orizaba  and  Cordova,  but  from  Mount  Orizaba,  in  the  canton  Cor- 
dova.    The  range  is  thus  apparently  within  the  range  of  aeoJana. 
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Variation. — If  the  speciiiions  listeil  in  the  table  are  tj-pical  of  this 
form,  it  is  interesting  to  note  that  the  scutellation  is  somewhat 
reduced,  aa  shown  by  the  dorsal  scale  formula  of  19-17  and  the  ten- 
dency toward  the  labial  formula  7/9.  The  other  scale  formulas  can 
not  of  course  be  determined  on  the  basis  of  two  specimens,  but  it  is 
evident  that  the  tail  is  not  long,  as  in  the  Sauritus  group. 

Affinities. — As  Illustrated  by  the  described  specimens,  the  colora- 
tion of  -phenax  is  strikingly  characteristic,  so  that  a  much  larger  series 
of  specimens  must  be  examined  before  a  serious  attempt  can  be  made 
to  discover  its  affinities.  Unfortunately  we  do  not  have  the  lateral 
stripe  to  aid  ua,  as  this  is  obsolete  in  the  specimens  examined,  so  that 
we  must  depend  on  the  other  characters.  That  it  is  not  to  be  referred 
to  the  Radix  or  Sauritus  groups  seems  to  be  sufficiently  indicated 
by  the  fact  that  the  forms  of  these  groups,  wliich  occur  in  Mexico, 
show  no  tendency  to  acquire  the  pkeTiax  tj^ie  of  coloration,  although 
two  forms  of  these  groups  (proximus  and  megalops)  come  very  close 
to  or  possibly  overlap  the  range  of  phemix.  Furthermore,  on  the  same 
grounds  we  believe  it  to  be  very  improbable  that  the  form  in  question 
is  to  be  referred  to  the  Sirtalis  group." 

The  most  probable  near  relative  of  phenax  is,  in  my  estimation, 
scaiaris.  Thus,  as  far  as  is  revealed  by  the  material  examined,  the 
scutellation  and  tail  length  is  exactly  similar  to  that  of  some  speci- 
mens of  scaiaris,  while  the  coloration  of  the  former  resembles  that  of 
the  latter,  as  it  does  no  other  in  the  genus.  Thus,  in  scaiaris,  as 
already  pointed  out,  the  large  transverse  blotches  encroach  upon  the 
stripes  which  are  narrow,  and  it  only  requires  that  these  blotches 
of  the  opposite  sides  be  continued  across  the  back  and  the  stripes 
entirely  obliterated  to  produce  a  tj-pe  exactly  like  phenax.  It  is 
interesting  to  note  that  in  one  specimen  of  phenax  examined  the 
crossbars  are  interrupted  to  some  extent  along  the  median  dorsal  line, 
producing  two  series  of  lateral  blotches,  as  in  scaiaris,  and  that  the 
general  type  of  coloration  exhibited  by  these  two  forms  occurs 
nowhere'  else  in  the  genus.  I  believe,  therefore,  that  the  two 
are  very  closely  related,  and  since  they  arc  apparently  found  in  the 
same  localities  it  is  most  probable  that  the  so-called  phenax  speci- 
mens simply  represent  individuals  in  wliich  the  process  leading  to 
the  tj'pe  of  coloration  exhibited  by  scaiaris  has  been  continued  far- 
ther to  the  total  obliteration  of  the  stripes  and  the  fusion  of  the 
lateral  crossbars  across  the  median  region  of  the  back.  The  dis- 
tinctness of  the  form  should  be  adhered  to.  however,  until  settled  by 
more  extensive  investigation. 

a Bocourt  (Mies.  Sci.Mex.,  Repl.,  1893,  p.  778)  makes  piunmi  iisubapeciesof  ryrlopn* 
{tquit),  thus  linking  il  wilh  the  Sirlalis  grtivip.  I  can  find  no  juslilicalion  for  Lhu 
except  the  eimilarity  in  scutellation,  an  unreliable  factor  upon  wliich  to  base  nich. 
conclusions,  unless  it  be  controlled  by  others.  It  will  be  shown  later  that  equei  is 
repreeented  in  this  region  by  one  dwarfed  lonn,  and  that  the  latter  is  quite  distinct 
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Deseri'ptian. — This  form,  which  was  long  considered  a  subspecies  of 
legans,  haa  in  lato  years  been  given  the  rank  of  a  species.  Anygeneral 
jcription  will  not  describe  it  accurately  owing  to  the  variableness  of 
the  moat  distinctive  charaetera.  A  grayiah  or  brownish  yellow  stripe 
on  the  second  or  second  and  third  rows. .  Dorsal  stripe  usually  wanting, 
occasionally  represented  on  the  nape,  rarely  present  for  the  entire 
length  and  then  but  faintly.  Dorsal  scale  formula,  21-19-17  (occa- 
sionally 19-21-19-17).  Supralabials,  8  (rarely  9).  Infralabiala.  10 
(occasionally  9  or  11).  Oculars,  2-3,  2-4,  1-2,  or  1-3.  Subcaudais, 
65-96.  Ventrals,  155-178.  Proportionate  tail  length,  .2I-.27. 
Color  above  the  lateral  stripes  dark  grajTsh  or  olive  brown,  marked 
with  foiu-  rows  of  small  alternating  black  apota.  First  row  uaually  a 
little  lighter  than  above  and  with  or  without  a  small  black  spot  on  the 
base  of  each  scute.  Small  nuchal  blotches.  Belly  greenish  or  yellow- 
ish asli  without  a  median  ventral  shading  formed  by  tlie  median  pro- 
longation of  the  black  bars  at  the  base  of  the  ventral  scutes. 

Ilahiis  and  habilat  rdationt  (fig.  55). — The  only  observations  known 
D  me  on  the  habits  of  this  snake  are  those  recorded  by  Van  Denburgh 
aid  Grinnell : 
Liks  other  members  of  lis  geniis,  this  Htmke  swims  well  and  ia  usually  Eound  in  or 
wa[er.  lis  food  ransisia  mainly  of  aquatir  animals,  siicli  as  fish.  frogH,  and  fad- 
I.  One  specimeD  was  caught  with  a  |;ood-eized  trout  in  its  teeth.  (Van  Denburgh 
17,214.) 
hia  is  the  walpr  snake  a(  the  mnunlain  regions,  and  is  abundant  in  auntmer  along 
San  Gabriel,  Arroyo  Seto,  and  Tujunga  canyons.  Il  occure  alBo  Iho  more  epar- 
y  in  the  smaller  canyons  and  out  nlong  the  water  courBeii  a  few  milm  into  the  valley 
inlry. 

Many  yeftrs  ago  before  the  pumps  had  dniiiied  the  water  from  the  Arroyo  bed  west 
of  Pasadena  there  was  a  good-sized  stream  there  all  summer.  Along  this  scream  the 
Cftlifomift  garter-snake  was  very  tommon.  There  were  sometimes  four  in  siglU  at 
once  along  the  fondy  banks.  When  alarmed  tliey  would  take  to  the  water  and  dis- 
appear into  the  deeper  places  tor  a  short  time  or  swiin  gracefully  acnifis  tbo  brook  and 
crawl  out  on  the  opposite  bank. 

This  snake  feeds  on  tadpoles,  stuall  frogs,  and  fish.    We  liave 
gorged  wilh   tadpoles  that  when  alarmed  il  had  In  give  up  some 
released  tadpoles  wriggling  out  of  the  snake's  mouth  apparently  n 
(Grinnell.  1907,  49-&0.) 

Range. — This  species  is  only  known  from  southern  California  and 
irthem  Lower  California.     The  specimens  examined  represent  the 

tiolJowing  localities :  La  Guilla,  San  Pedro  Martir  Mountains,  and  Sai 
itonio,  Lower  California;  Twin  Falls,  Soda  Springs,  Los  Angeles 

San  Bernardino  County,   San  Diego  Coimty,   Fort  Tejon,   Fresno. 

Alvord,  Cartago,  Bishop,  South  Fork  Kern  River  (25  miles  above 

Kemville),    Kern    River   Lakes,    Kern   Lake,    California;  "Mohave 

Desert,  Arizona." 

Thammphi*  hammoniH  (KENHicorr),  Ptoc.  Acad.  Nat,  Sci.  Phila..  1860,  p.  332. 
rincludes  E.  mvrhi  and  E.  elegant  amda  ol  'VUU)UaaWibnn,'^MX'naXi&^>s.'s«-'t£K<^^ 
Bull.  61— 08 10   • 
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.  Tho  most  northern  localities  from  which  we  have  examine!  speci- 
menij  arc  Owens  Lake,  Komville,  and  Fresno,  California,  the  latter 
locality  indicating  that  it  enters  the  interior  valley  of  California.  To 
what  extent  it  occurs  in  this  valley  can  nut  be  ilctermined  until  its 
relation  to  el^rjavs  is  known.  The  sou  tlicni  most  locality  in  which  H 
has  been  found  is  La  Guilla,  Lower  California,    The  form  is  thusknonti 


only  from  the  mountainous  region  of  southern  California  and  north- 
ern liower  California,  and  what  is  known  of  its  habits  would  indicate 
that  it  will  not  be  found  commonly  in  the  defwrt  region  adjoining 
unless  it  be  in  the  mountains"  (tig.  56). 
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Variation. — I  have  been  able  to  examine  but  forty-four  speci- 
mens of  this  form,  and  as  the  localities  of  these  are  scattered  over  the 
entire  range  the  series  from  each  locality  is  small.  The  material  can 
not,  therefore,  be  expected  to  yield  definite  information  as  to  the 
extent  and  nature  of  the  variations.  Fortunately,  however,  the 
variation  in  most  of  the  characters  is  slight.  The  dorsal  scale  formula 
is  quite  constantly  21-19-17  in  every  locality,  the  only  variation 
observed  being  in  the  occo^ional  occurrence  of  the  formula  1H-21-I9* 
17  in  specimens  from  localities  representing  every  part  of  the  range. 
The  supralabials  are  8  in  every  specimen  examined,  with  the  excep- 
tion of  one  from  San  Diego  County,  which  has  9  on  one  side.  The 
infralabials  are  nearly  as  constant  in  number,  as  the  only  specimens 
in  which  the  mmiber  departs  from  1 0  are  five,  one  from  San  Bernardino 
County,  one  from  San  Diego  County,  and  one  from  Cartago,  all  of 
which  have  11  on  one  side;  one  from  Fort  Tejon  with  12  on  one  side, 
and  one  from  the  "South  Fork  of  Kern  River,"  wliich  has  9  on  one 
side.     The  labial  formula  is  thus  quite  constantly  8/10  over  the  entire 
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range,  and  much  larger  series  arc  needed  if  there  are  any  geographic 
differences  to  be  revealed  in  either  the  labial  or  dorsal  formulas. 

As  regards  the  preoculars  the  case  is  difl'erent.  As  jtrevioiisly 
stated,  the  number  may  be  1  or  2,  and  it  is  interesting  to  mention 
that  in  a  number  of  specimens  examined  with  2  the  two  scales  are 
partially  fused,  frhich  seems  to  indicate  further  that  the  number  of 
preoculars  is  intermediate.  In  the  table  that  forms  fig.  57  is  shown 
the  geographic  distribution  of  this  trait.  Tliia  diagram  seems  to 
indicate  that  in  the  southern  part  of  the  range  there  is  a  decidedly 
greater  tendency  toward  two  ])reoculars  than  to  the  northward,  a 
fact  which,  if  true,  is  a  significant  one. 

As  far  as  can  be  determined  from  the  material  at  hand  the  number 
of  ventral  and  subcaudal  plates  and  tail  length  exhibit  no  geographic 
differences,  the  limits  being:  Suhcaudals,  65-81  (females),  71-96 
(males);  ventrals,  155-171  (females),  164-178  (males);  tail  length, 
about  .21-.25  (females),  .25-.27  (males).  It  is  hardly  necessary  to 
_point  out  that  these  limits,  based  as  they  are  on  a  small  amount  of 
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material,  will  doubtless  be  corrected  «nth  more  speiimens,  but  they 
indicate  the  general  conditions. 

Affinities. — The  possession  by  this  form  of  two  preoculars  in  the 
southern  part  of  its  range  is  very  interesting,  since  it  is  in  this  region 
that  it  approaches  nearest  to  the  region  inhabited  by  anffuMtrostru , 
and  the  division  of  the  preoculars  (a  rare  trait  in  the  genim)  fiimishps 
a  strong  inducement  to  consider  its  presence  in  both  fonns  an  evi- 
dence of  direct  relatioaship.  The  derivation  of  either  of  thesefonus 
from  the  other  is  not  as  improbable  as  it  may  seem  at  first  sight,  for 
they  are  closely  sunilar,  eopeeially  in  the  adjacent  parts  of  their 
ranges.  They  have  apparently  the  same  number  of  dorsal,  labial, 
ventral,  and  subcaudal  scales  and  tail  length,  besides  possessing  in 
common  the  characters  of  more  than  one  preocular  and  absence  of  the 
dorsal  stripe.  Hammondi  differs  from  angustiroslms  in  generally  hav- 
ing two  instead  of  three  preoculars,  the  eye  in  contact  with  two 
labials,  not  well-defined  lateral  spots,  and  in  the  prestmce  of  stripes. 
Since  an^wstirosiris  often  has  but  two  preoculars,  and  indeeil  appar- 
ently t-o  the  south  grades  into  a  form  {mdanogaster)  wluch  has  but 
two,  it  is  not  impossible  that  the  number  also  decreases  in  the  northern 
part  of  the  range.  We  have  already  seen  that  the  other  scale  charac- 
ter (the  separation  of  the  eye  from  one  labial)  suffers  a  similar  fate. 
The  only  apparent  differences  between  anffostirostris  and  liammontU 
that  remain,  then,  are  the  presence  of  the  stripes  and  the  obscurity  of 
the  lateral  spots.  These  differences  are  comparatively  slight,  but 
the  fact  that  the  dorsal  stripe  is  nearly  always  wanting  in  hammondi 
renders  the  differences  still  less.  In  fact,  in  the  general  type  of  color- 
ation as  well  as  in  the  arrangement  of  the  ocular  scales,  hammondi  is 
similar  to  mrlanopaster,  and  I  believe  that  there  is  strong  evidence  for 

I  concluding  that  an^ustiroslris  is  genetically  midway  between  these 
two  forms. 
Its  resemblance  to  anffvstiroslris  decreases  in  the  northern  part  of 
its  range,  antl  hammondi  comes  to  resemble  another  form  (tiegans), 
which  replaces  it  to  the  northward.  Its  resemblance  to  this  form  is 
80  close  that  specimens  from  near  the  range  of  the  latter  (Inyo,  Kern, 
Tulare,  and  Fresno  counties,  California)  are  distinguished  with  the 
'  utmost  difficulty.  This  is  brought  about  by  the  fact  that  hammondi 
usually  has  a  single  preocular  in  the  northern  part  of  its  range  and 
occasionally  a  dorsal  stripe,  and  it  can  with  certainty  be  distinguished 
from  elegans  only  when  it  has  either  two  preoculars  or  no  dorsal  stripe. 
However,  sufficient   proof  that   these   forms  actually  intergrade   is 

I  wanting.     Their  relations    will   be  considereil   more  fullj'  when  the 
affinities  of  elegans  ore  discussed. 


NITBD  STATES   RATIONAL   MUSEUM. 


ELEGAN.S.1 


Desmiitioii. — On  the  high  plateau  region  and  in  the  Sierra  Nevada- 
Casca<ie  and  Rocky  Mountain  ranges  of  Nortli  America  occurs  one 
of  the  best  known  and  least  well-dofined  forms  in  the  genus.  This 
form,  as  here  understood,  consists  of  the  snakes  usually  referred  to 
vagrans  and  in  part  also  to  elegans,  biscutata,  infemalis,  and  tineo- 
lata.''  The  lateral  stripes  are  on  the  second  and  third  scale  rows, 
the  dorsal  usually  on  the  median  and  a  varying  amount  of  the  adja- 
cent rows,  bein}^  usually  encroached  upon  by  the  spots  of  the  upper 
series.  Both  dorsal  and  lateral  stri|jes  often  indistinct,  the  dorsal 
occasionally  absent  for  a  part  or  all  of  the  length.  Dorsal  scale 
rows,  21-19-17  or  19-21-19-17;  labials,  7/9,  7/10,  8/9,  8/10,  or  8/11; 
preoculars,  1  or  2;  postoculars,  2,  3,  or  4;  subcaudals,  fi5-79 
(females),  80-96  (males) ;  ventrals,  152-169  (females),  163-182 
(males). 

The  form  is  moderately  robust;  tail  length  about  .18-.24  in  females, 
.24-.276  in  males,  although  these  limits  are  rarely  attained.  Head 
distinct,  eye  small.  Postgenials  usually  as  short  or  shorter  than  the 
preceding  pair,  but  occasionally  longer.  Two  rows  of  alternating 
black  spots  on  either  side  between  the  lateral  and  dorsal  stripes, 
which  are  usually,  although  not  always,  ilistinct  on  the  scales  (see 
frontispiece).  Nuchal  blotches  usually  rather  small,  and  generally 
interrupted  by  the  lighter  keels  of  the  scales.  Head  brownish,  often 
considerably  marked  with  black.  Labials  only  narrowly  margined, 
if  at  all. 

Habits  aiid  habitat  relations. — The  form  apparently  thffers  little 
from  the  other  garter-ynakes  in  preferring  the  pro.\imity  of  water, 
either  in  the  form  of  marshes,  ponds,  lakes,  or  streams.  Various 
writers  describe  its  habits  as  follows:  Coues  (1875,  614-615):  "My 
specimens  were  found  along  the  Zuni  River  in  New  Mexico  wherever 
this  stream  spreads  into  sluggish  lagoons,  basking  on  the  floating 
plants  or  swimming  freely  in  the  wat«r  Uke  a  Nerodia  or  Regina." 
Merriara  (1891,  15) :  "Several  garter-snakes  {Kutxnia  vagrana) 
were  found  in  the  wat^r  in  small,  c<)ld  streams  emptying  into  Salmon 
River  a  few  mites  north  of  Round  Valley."     Cope  (of  his  variety 

o  Thamtwphii  ordiiundes  ehga-ns  (Haibd  and  Giharu),  I'alalogue  of  North  American 
Rcplilea,  ISM,  pp.  34-3(1.  Indudisi  Eulseaia  vagrans  Baiud  and  Gir.vro,  B.  bis- 
cutata Cope,  T.  vagmng  biKiilalaVA-ti  Dknbiirgh  (part.),  E.  infemalia  Cope,  E.  elegant 
lineiilata  Cope,  E.  etegaru  brunnca  C'opb.  E.  htiuhawi  Yahrow,  E.  conchi  Kbnnicott, 
and  E.  ragraiu  philonia  Yarrow. 

6  My  concpplioii  o(  tliis  ami  the  following  fonn  will  appwir  strange  to  most  herpetol- 
ogietti.  A  careful  study  o[  \hc  material,  however  has  ahown  tliat  it  is  impoBsible  to 
recognise  the  fonns  vagram,  degata,  UmoUUo,  atrala,  hpliitfpliala,  Irilineuta,  and  bia- 
cutata  as  they  are  usually  lielined.  In  fact  a  peniaal  o[  the  literature  will  show  that  no 
(wii   writer?    arc   agrvod   as   to   ihe   importance   of   the   several   forms    that    have 


fQARTEB-BNAK: 

!a):  '"This  species  is  not  uncommon  in  the  swamp  vegetation 
borders  of  the  lake"  (fig,  58).  A  series  of  specimens  sent  to 
me  from  Flathead  Lake,  Montana,  were  taken  on  the  shore  of  the 
lakes  and  in  iieighhoring  swamps.  I  can  fmdnotliing  on  the  food  hab- 
its nf  this  garter-snake,  but  in  view  af  tliese  habitat  notes  it  is  prob- 
able that  frogs  and  fisli  form  an  iin|)(>rtJint   pari  nf  the  food  of  the 


inilividuals  found  in  these  habitats.  While,  however,  thgaus  thus 
apparently  prefers  an  aquatic  habitat,  it  is  probably  not  strictly 
confined  to  the  vicinity  of  water  except  in  the  more  arid  regions. 
This  conchision  is  l)ome  out  by  the  fact  that  a  specimen  in  the  U.  S. 
F National  Museum  from  Boulder  County,  Colorado,  is  labeled  "bare 
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rockj'  hill,"  ami  from  the  stomach  of  another  from  Conejoa,  Colorado, 
I  removed  the  remains  of  a  field  mouse  (badly  flyblown).  Proof  that 
it  is  not  an  arid  type  ia  again  found  in  the  fat^t  that  it  is  found  at 
considerable  altitudes  (8,500  and  10,000  feet)  in  the  forest  zones. 
(See  list  of  lot'.alitiea  below.) 

Range. — Ehgans  has  a  very  extensive  distribution.  At  the  present 
time  it  is  known  to  extend  from  t-he  western  margin  of  the  great 
plains,  in  eastern  New  Mexico  and  Colorado,  and  western  Nebraska, 
South  Dakota,  and  central  Montana,  westward  through  the  Rocky 
Mountains  and  high  plateau  regions  to  the  west  slope  of  the  Sierra 
Nevada  and  Cascade  ranges,  and  from  the  southern  margin  of  the 
liigh  plateau  in  New  Mexico  and  Arizona  to  southern  Canada.  As 
detailed  notes  on  distribution  are  not  available,  a  general  description 
of  the  environmental  conditions  of  the  range  will  be  sufficient. 
The  whole  region  consists  of  numerous  mountain  ranges,  rising 
from  lower  plains  which  have  an  altitude  of  .5,000  to  8,000  feet, 
although  on  the  Columbia  River  lava  plains.  Snake  River  plains, 
and  about  Great  Salt  Lake  the  elevation  is  lower.  The  mountains 
receive  most  of  the  rainfall,  and  support  extensive  forests  on  the 
higher  elevations,  while  the  plauis,  owing  to  the  scanty  precipitation 
which  they  receive,  are  arid  and  support  a  more  xerophytic  flora. 
which  varies  with  the  intensity  of  the  conditions.  The  region  is 
limited  by  lower  elevations,  on  the  east  by  the  high  plains,  on  the 
south  by  the  proplateati,  which  extends  far  northward  in  western 
Nevada,  and  on  the  west  by  the  interior  valleys  of  Cahfomia  and 
Washington  and  Oregon.  In  southern  and  northern  California  and 
southern  Oregon,  however,  it  reaches  the  coast,  as  elevated  areas 
here  connect  the  Sierra  Nevada-Cascade  and  coast  ranges. 

Specimens  have  been  examined  from  the  following  locahties: 
Sapello  Canon  (altitude  10,000  feet),  San  Miguel  County,  Chico 
Springs,  Albuquerque,  Albiquiu,  Taos,  San  Ildefonso,  Willow  Springs, 
San  Juan  River,  Cantonment  Burgwj-n,  Fort  Wingate,  Fort  Garland. 
San  Francisco  Mountains,  New  Mexico;  Conejos,  San  Luis  Valley,  Rio 
Grande,  Durango,  Pagosa,  Boulder  County  (altitude  9,500  feet),  Gyp- 
sum, Grand  Junction,  Twin  Lakes,  Ilayden,  Colorado;  Black  Hills, 
Dakota;  Bozeman,  Fort  Benton,  Fort  Custer,  Flathead  Lake,  Billings, 
Cache  l^e  Poudre  Creek,  Fish  Creek,  Swan  Lake,  Helena,  Montana; 
Yellowstone  Park,  Fort  Laramie,  Fort  Fetterman,  Wyoming;  Ver- 
non, Sicamous,  Nelson,  Bear  Lake,  Rocky  Mountain  Park.  British 
Columbia;  Lewiaton,  Ketchum,  Fort  Hall,  Idaho;  Pyrmont,  Camps 
10  and  12  (Ridgway),  Snake  Valley,  Silver  Creek,  Lake  Tahoe,  Ash 
Meadows,  Nevada;  Fort  Bridger,  Juab,  Rattlesnake  Mountain, 
Copenhagen,  Ogden,  Utah;  Fort  Whipple,  Fort  Verde,  ,San  Francisco 
Mountain,  Mineral  Spring,  Prescott,  Arizona;  Horse  Corral  Meadows, 
Humboldt  Bay  and  Humboldt  River,  Tenaya  Lake  Meadows,  Eagle 
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Lake,  Camp  Bid  well,  San  Joaquin  River  (altitude  8,100  feet),  Eldo- 
rado, Kern  Lake,  Kern  River,  Mount  Whitney,  North  Fork  Kern 
River,  Whitney  Creek  (Crab  Tree  Meadow),  Whitney  Creek  (9,000 
feet  below  Whitney  Meadows),  Mount  Whitney  (Hot  Springs,  alti- 
tude 8,000  feet),  Owens  Valley,  Lone  Pine,  Owens  River  (altitude 
6,000  feet),  Morro,  Baird,  Pit  Canyon,  CaUfomia;  Goose  Lake, 
between  Warner  and  Goose  Lakes,  Fort  Klamath,  Klamath  Lake, 
Camp  Warner,  Dallas,  Oregon ;  Fort  Walla  Walla,  Washington. 

If  elegant  were  generally  distributed  over  the  region  in  which  it  is 
found  its  range  of  habitat  could  scarcely  be  exceeded  in  the  western 
half  of  the  North  American  continent,  as  the  region  which  it  inhabits 
includes  on  the  one  hand  the  arid  plains  of  the  Proplateau  region, 
and  on  the  other  the  snow-capped  peaks  of  the  Rocky  and  Sierra 
Nevada-Cascade  ranges,  but,  although  the  data  at  hand  on  the 
habitat  distribution  of  the  form  is  very  meager,  evidence  is  not 
wanting  that  it  is  not  of  general  distribution  in  the  region  which  it 
occupies.  From  what  is  known  of  its  habits  it  is  not  surprising 
to  find  that  the  range  of  elegans,  as  shown  by  the  above  localities, 
is  principally  confined  to  the  higher  elevations,  where  there  are 
perennial  streams.  The  probable  limits  of  its  range  can  thus  be 
discussed. 

As  it  is  found  on  the  Proplateau  in  southern  Nevada,  it  may  be 
found  on  the  mountain  ranges  of  the  same  feature  in  southern  Arizona, 
New  Mexico,  and  Texas.  Van  Denburgh  (1897,  211)  writes  that 
it  ^'is  known  to  live  on  both  slopes  of  the  Sierra  Nevada  throughout 
the  whole  length  of  the  chain."  I  believe  this  to  be  true,  although 
not  in  tlie  sense  meant  by  Van  Denburgh,  for  we  must  include  speci- 
mens formally  referred  to  elegans  in  order  to  establish  its  presence 
on  the  w  est  side  of  the  Sierra  Nevadas.  It  has  been  recorded  several 
times  from  east  of  the  high  plateau  region,  but  none  of  these  records 
are  triLstworthy.  The  specimen  found  at  Chicago,**  while  undoubt- 
edly an  elegans^  unquestionably  reached  there  accidentally. 

Taylor  (1892,  326)  records  specimens  from  Gage,  Nemaha,  and 
Sheridan  counties,  Nebraska,  but  these  localities  are  so  much  farther 
east  than  any  other  authentic  records  for  the  form  that  they  must 
be  seriously  questioned  until  confirmed.  Branson  (1904,  366) 
states  that  ^ '  this  snake  is  quite  rare  in  the  western  part  of  Kansas. 
None  have  been  reported  from  the  eastern  part."  As  he  gives  no 
localities,  however,  and  I  have  neither  seen  a  single  specimen  from 
this  State,  nor  know  of  an  authentic  record,  I  consider  the  specimen 
from  Colorado  as  representing  the  known  eastern  limit  of  the  range 
of  elegant  in  this  latitude;  the  more  so  as  the  western  border  of 
Kansas  is  some  distance  east  of  the  contour  line  of  5,000  feet,  which 
may  be  considered  as  marking  the  eastern  boimdary  of  the  high 

o  Compare  Ruthven,  1904,  291. 
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plateau  region.  At  the  present  time,  therefore,  elegant  ia  not  defi- 
nitely know^l  to  oct-ur  east  of  this  region,  although  it  may  oci-ur  to 
some  extent  along  the    streams   on   the   great   plains  immediately 


adjoining,  as  will  be  shown  later.     Thus,  Coues  (1878,  275)  found  in 
Montana  that: 

The  wandering  garter-suake  does  not  appear  lo  be  generally  distributed  along 
the  northern  boundary  line.     It  waa  not  mot  with  during  Ihe  fint  year  of  my  con- 

I  with  tile  Hurvey  in  any  part  o(  the  Red  River  watershed,  nor  wa 
the  second  season  except  1«  the  westward  from  the  main  outliers  of  the  Rocky  Moun- 

'iB  to  the  main  chain  iuelf. 
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limit  can  not  be  drawn  exactly 
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As  will  be  seen  later,  its  western 
owing  to  the  fact  that  it  in- 
tergrades  with  another  fomi 
on  the  Pacific  coast,  but  if 
specimens  with  a  scale  for- 
mula of  not  less  than  19-21- 
10-17  are  considered  eleganSy 
it  is  found  to  the  foot  of  the 
Sierra  Nevada-Cascade  range 
on  the  west  side,  throughout 
the  length  of  the  chain,  bend- 
ing westward  in  the  moun- 
tainous region  of  northern 
California  to  the  coast.  The 
range,  as  far  as  it  is  definitely 
known  at  present,  is  shown  on 
the  accompanying  map  (fig. 
59). 

Variation. — We  have  ex- 
amined 2 IK  specimens  of  ele- 
gans  from  various  localities 
scattered  over  the  entire 
range  of  the  form  and  find 
that  there  is  very  little  geo- 
graphic variation  in  the  scu- 
tellaticm.  In  fact  the  only 
two  characters  that  exhibit 
geographic  differences  are  the 
dorsal  scale  formula  and  pre- 
oculars.  In  fig.  60  we  have 
plotted  the  dorsal  scale  for- 
mula for  suites  of  specimens 
representing  the  range  of  the 
form.  It  will  be  noted  from 
this  diagram  that  while  the 
fornuila  21-1 9-1 7  occurs  most 
frequently,  the  formula  19- 
2119-17  apparently  occurs 
throughout  the  range,  so  that 
the  average  formula  for  the 
form  maybe  considered  some- 
what  intermediate  between 
21  19-17  and  19-21-19-17.  £?J^I^5g? 
It  will  be  noticed,  however,  -'^     '^     '^    ^  g 

that    in   western    specimens 
(from    British   Columbia  and   in  the  Sierra  Nevada-Cascade  range) 
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there  ia  apparently  a  greater  tendency  toward  a  smaller  formula  than 
21-1&-17  than  elsewhere  in  the  range.  This  reduction  is  a  real  one, 
and  it  takes  but  little  faniiliarity  with  the  material  to  hring  out  the 
fact  that  there  is  a  reduction  in  the  number  of  scale  rows  all  along 
the  western  boundary  of  the  fonn  (see  map,  fig,  59).  It  ia  in  part 
owing  to  this  fact  that  the  number  of  scale  rows  of  eUgans  (in  the  old 
sense)  has  been  so  frequently  a  disputed  subject. 

The  supralabials  are  nearly  always  S,  but  in  nearly  even,'  kirahty, 
irrespective  of  its  place  in  the  range,  one  or  two  specimens  have  7 
upon  one  or,  more  rarely,  both  sides,  but  9  plates  are  so  rare  that  we 
have  seen  but  one  specimen  which  had  this  number  and  then  only  on 
one  side,  likewise  the  number  of  tnfraiabials,  while  10  in  the  great 
majority  of  specimens,  is  occasionally  9  and  much  more  rarely  11.  In 
fact  the  averftge  formula  for  every  locality  where  a  considerable  num- 
ber of  specimens  have  been  e.xamined  is  never  liigher  than  8/10,  and 
very  often  about  7.8/9.8,  thus  indicating  that  the  form  tends  to  have  a 
smaller  f<)rniula  than  8/1 0.    No  geographic  differencea  can  be  observed. 

As  in  the  case  of  the  labials,  the  material  shows  no  geograpliic  dif- 
ferences in  the  ventral  and  subcaudal  scutes  and  tail  length.     The 

2 


1  Li 


sexual  variations  are  as  follows:  Ventrals,  152-1C9  (females),  163-182 
(malej^),  average  about  169:  subcaudala,  65-79  (females),  80-96 
(males);  tail  length,  .1S-.24  (females),  .24-.276  (males). 

Over  the  greater  part  of  its  range  elegans  has  but  a  sii^le  preocular. 
As  Cope  (1883,  21-22)  first  pointed  out,  however,  certain  garter- 
snakes  from  southeastern  Oregon  have  two  scutes  in  this  series. 
Cope  made  this  trait  the  basis  of  a  distinct  species  <,biscuta,ta) ,  but 
the  likeness  of  these  snakes  to  elegans  (,vagra.ns)  were  recognized  by 
Brown  (1901,  23-24)  and  Van  Denburgh  (1S97.  212),  and  they  were 
classed  a^  a  subspecies  of  elegans  (and  vagrans)."  As  this  is  the  only 
character  by  which  these  snake-s  differ  from  typical  elegajis,  and  it  ia 
far  from  being  constant  in  this  region,  it  is  absurd  to  attempt  to  dis- 
tinguish a  distinct  subspecies  on  this  basis.  Nevertheless  the  occur- 
rence of  two  preoculars  in  the  form  is  interesting.  In  the  diagram 
(fig.  61)  I  have  plotted  the  distribution  of  the  trait,  and  there  is 
showni  to  be  a  strong  tendency  toward  divided  preocuJars  in  northern 

c  Under  the  niuno  bUrutala,  Brown  and  Van  Denliurgb  aleo  included  with  Lhesa 
eUgaiu  apecimens  iadividiials  of  ordinoideg  with  two  preoculare. 
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>  California  and  east  central  Oregon  and  Washington,     At  first  sight 

the  localilipa  in  which  two  prooculars  occur  seem  t«  represent  an 

isolated  region,  but,  as  will  be  shown  later,  I  believe  that  the  trait 

I  outcrops  all  along  the  western  boundary  of  the  range  (in  the  Sierra 

'  Nevada-Cascade  range)  from  the  southern  hniit  in  the  mountains  of 

'  southern  California  to  the  northern  limit  in  British  Columbia. 

I        Elegaits  is  quite  constant  in  coloration  over  most  of  its  range. 

The  following  description  holds  for  most  of  the  specimens  east  of 

'   the  Sierra  Nevadas:  Gmund  color  light  brownish  olive,  relieved  by 

two  rows  (if  rather  small  black  lateral  spots  that  usually  occupy 

I  only  the  edge  of  the  scales ;  stripes  yellow,  tinged  with  orange  or  green, 

I  the  laterals  upon  the  second  and  third  rows  and  frequently  nearly 

i  indistinguishable  from  the  first  row  of  scales  which  is  lighter  than 

I   those  above,  the  dorsal  upon  the  median  and  more  or  less  of  the 

,   adjacent  rows  being  nearly  always  encroached  upon  to  the  median 

row  by  the  superior  row  of  lateral  spots;  narrow  bars  at  the  base  of  the 

ventral  scutes  that  may  or  may  not  be  enlarged  at  the  ends  to  form  small 

spots  and  in  the  middle  tu  make  an  irregular  median  ventral  band. 

In  the  Sierra  Nevada-Cascade  range  the  color  tends  to  become 
generally    darker,    although    the    jiattem    of   eastern    specimens   is 
I  retained.     Such  individuals  have  been  distinguished  by  Cope  (1892, 
I   654-655)  as  lineohila  and  brunnea,  but  an  examination  of  the  types 
I  OS  well  as  many  other  specimens  from  the  same  region  shows  that 
[  they  differ  in  no  way  from  typical  elegans  except  in  the  darker  ground 
t  color,  which  obscures  the  lateral  spots  on  the  scales.     In  his  descrip- 
tion Cope  states  that  in  the  type  of  brunnea  there  is  not  the  least 
'  trace  of  lateral  spots.     This  is  not  true,  as  they  are  easily  seen  on  the 
skin  when  it  is  stretched.     Specimens  do  occur  on  the  west  slope  of 
the  Sierras,  however,  in  which  the  spots  are  mostly  fused  on  the 
skin.     This  dark  color  is  frequently  accompanied  by  an  increase  in  the 
width  of  the  dorsal  stripe,  a  tendency  which  in  elegans  occurs  only  in 
this  region,  but,  as  I  shall  show  later,  becomes  of  general  occurrence 
to  the  westward.     Such  aspet^imenwas  described  as  eZej^ons  by  Baird 
and  Girard  in  1853,  but  that  the  combination  of  characters  can  not  be 
distinguished  even  as  a  subspecies  is  quite  evident,  as  all  intermediate 
stages  occur  between  it  and  the  dark  Qineolaia  or  brunnea)  specimens 
of  elrgans  in  the  Sierra  Nevadas,  while  the  scutellation  is  identical." 
Occasionally  the  dorsal  stripe  is  nearly  or  quite  obsolete,  as  in 
hammondi.     Such  a  specriinen  was  described  by  Kennicott  as  E.  coucki. 
Some  writers  have  considered  these  specimens  identical  with  ham- 
mondi,  but  all  variations  in  the  width  of  the  dorsal  stripe  occur,  and 
it  is  evident  that  its  total  or  partial  obhteration  is  merely  a  variation. 

a  It  is  true  chat  Baird  and  Girart!  gave  tlie  riumber  of  doreol  rows  of  Uie  type  Hpeci- 
meD  ai  elegaia  aa  19,  but  these  were  evidently  counted  on  the  anterior  part  of  the 
body  alone,  for  the  formula  ia  19-21-19-17,  aa  in  many  specimenB  of  tlrgaju  {vagrana). 
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Yarrow's  (1883,  152)  subspecies  plutonia  was  based  on  melaaistic 
specimens,  as  were  also  tboae  which  he  (1875,  554)  referred  to  E. 
vagnins  anffustiroiitris  (Kennicof.t)  and  F.  kenskaivi  Yarrow  (1883, 
1 52) .  Melanism  is  more  than  usually  common  in  the  form.  It  is 
of  interest  that  tlirt'e  specimens  (No.  1133)  in  the  Field  Museum  of 
Natural  History  from  Grand  Junction,  Colorado,  are  all  melanistic, 
and  correspond  closely  to  those  listed  by  Cope  as  plutoma.  As  far 
as  our  present  knowledge  goes,  the  only  definite  geograpliical  varia- 
tion in  color  is  an  increase  in  black  pigment  in  the  Sierra  Nevada- 
Cascade  individuals,  and  a  tendency  toward  an  increased  width  of 
the  dorsal  stripe  on  the  west  slope  of  the  Sierra  Nevadas. 

Affinities. — I  have  already  stated  that  I  believe  fhginm  to  be  diroiitly 
related  to  hammondi,  which  it  meets  in  southern  California.  There 
are  no  apparent  dilferences  between  the  two  forms  which  insure  a 
certain  distinction  of  the  specimens  in  the  intermediate  rej^ion.  The 
reason  why  some  writers  have  insisted  upon  the  distinctness  of  the 
two  ff)rms  is  because  they  have  generally  laid  stress  upon  a  single 
character  in  diagnosing  their  specimens.  It  has  already  been  shown 
that  although  Tmnrnmndi  is  usually  characterized  by  21-11)-17  dorsal 
scale  rows,  two  pretroulars,  the  absence  of  a  dorsal  stripe,  and  no  defi- 
nite spots  on  st^ales,  in  the  northern  part  of  its  range  10-21-19-17 
scale  rows,  one  preocular,  and  a  dorsal  stripe  oft*n  occur;  while  elegana 
in  the  same  region  may  have  either  19-21-1'.)-17  or  21-I!l-17  dorsal 
rows.  The  reason  why  flegans  apparently  does  not  exhibit  two 
preoculars  and  an  obsolete  dorsal  stripe  in  the  southern  part  of  its 
range  may  verj'  weli  be  due  to  the  fact  that  specimens  with  these 
traits  are  referred  to  hamnondi. 

The  fact  that  the  characters  may  seemingly  occur  in  any  combinar 
tion  in  the  intermediate  region  leads  one  to  suspicion  that  an  inter- 
grading  actually  takes  place,  and  that  the  differences  between  the 
specimens  are  individual  and  not  racial.  However,  this  controverti- 
ble point  can  not  be  decided  until  a  large  series  of  specimens  with 
detailed  habitat  notes  baa  been  obtained  from  the  intermediate 
region.  But  whether  or  not  intergrading  ixcurs,  I  believe  that  there 
can  he  little  question  that  the  two  forms  are  directly  related.  This 
belief  is  cfinfirmed  by  the  reduction  in  the  number  of  scale  rows  in 
hammondi  toward  that  part  of  the  range  of  degans  with  which  it  conies 
in  contact  and  by  the  fact  that  it  is  only  in  the  western  part  of  its 
range  that  degans  possesses  two  preoculars.  I  have  already  called 
attention  to  the  fact  that  in  the  Sierra  Nevada-Cascade  range  elegans 
often  has  two  plates  in  front  of  the  eye,  so  frequent  a  trait  in  hamr- 
Tnondi,  and  it  is  only  necessary  to  note  here  that  if  elegans  has  been 
derived  from  fiannriondi  the  resemblance  of  the  former  to  the  lalt«r 
,  should  be  the  strongest  along  tliis  range,  as  it  w  a  highway  for  inois- 
e-loving  forms  from  southern  California  northward.  If  this 
nation  is  the  true  one,  the  Sierra  Nevada-Cascade  range  may 
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be  considered  as  the  center  of  dispersal  for  elegans,  a  fact  that  explains 
the  wider  separation  of  the  high  plateau  and  Rocky  Mountain  indi- 
viduals of  elegans  from  hammondi  as  shown  by  the  fact  that  the 
former  apparently  never  have  two  preoculars.  The  hypothesis  may 
1)0  further  tested  by  exaniininji;  the  Pacific  coast  form  of  this  group. 

I  have  already  referred  to  the  fact  that  elegant  apparently  tends 
to  become  reduced  as  to  the  number  of  scale  rows  on  the  western  slope 
of  the  Sierra  Nevada-Cascade  ranges.  This  reduction  is  hardly  to 
be  detected  when  true  elegans  specimens  (those  with  19-21-19-17  or 
21-19-17  rows  and  from  the  slope  of  the  mountains)  are  alone  con- 
sidered, but  when  those  from  the  foot  of  the  mountains  are  considered 
the  reduction  is  strikingly  evident.  So  pronounced  is  this  that  in 
the  interior  vallevs  between  the  Sierra  Nevada-Cascade  and  the  coast 
ranges  from  British  Columbia  to  Kern  County  the  form  becomes 
transformed  into  another  (ordinoides)  y  with  a  dorsal  scale  formula 
as  small  as  any  in  the  genus.  This  subject  will  be  reverted  to  in 
the  discussion  of  the  next  form,  and  it  is  only  necessary  to  point  out 
here  (1)  that  the  intergradation  between  the  two  forms  is  perfect, 
and  (2)  that  it  takes  place  rapidly.  Material  is  not  available  to  fix 
the  limits  of  the  intermediate  region,  but,  as  shown  by  the  distribu- 
tion of  the  two  forms,  it  may  be  placed  tentatively  as  the  long  west- 
ward slope  of  the  Sierra  Nevada-Cascade  range.  It  should  be  noted 
further,  however,  that  s|)ecimens  from  this  intermediate  region 
(Fresno  and  Oakland,  California)  also  exhibit  occasionally  two 
preoculars,  as  does  also  true  ordinoides  (see  p.  152),  thus  showing  that 
the  trait  occurs  quite  close  to  the  range  of  hammondi. 

The  average  number  of  ventrals  is  about  169,  even  in  northern 

New  Mexico  and  Arizona,  where  it  approaches  the  range  of  marcianus. 

This,  with  the  smaller  dorsal  scale  formula,  seems  to  us  to  indicate 

that  digansi  has  been  derived  from  some  form  with  a  larger  number  of 

ventral  plates  than  marcianuSj  in  which  the  average  number  falls 

between  155-160. 

ORDIXOIDESj^ 

Dfscnption. — West  of  the  Sierra  Nevada-Cascade  range,  in  Cali- 
fornia, Oregon,  and  Washington,  there  occurs  a  form  of  garter-snakes 
that  has  caused  herpetologists  considerable  embarrassment.     As  here 

"  Thamnophvi  ordinoides  (Baird  and  Girard),  Proc.  Acad.  Nat.  Sci.  Phila.,  1852, 
p.  170.  Iiicliides  E.  Uptocrphalus  Baird  &  Girard,  E.  cooperi  and  E.  atrata  Kenni- 
coTT.  E.  (Jn/niis  vidua  ('(ipk,  T.  rubristriata  and  T.  leptocephaliis  olympia  Meek,  arid 
in  ]Kirt  the  E.  (hyana  infcrnalis,  and  E.  biscutata  of  various  authors,  but  not  of  the 
()ri<;inal  dcscrilxTs.  It  secuus  that  most  writers  have  been  uncertain  as  to  just  what 
form  tliis  name  should  apply.  This  uncertainty  has  been  brought  about  by  the 
description  of  the  form  p:iven  by  Baird  and  Girard  in  1863  (1853,  33-34),  which  applies 
tHlually  to  parif talis,  elegans,  and  the  present  form,  and  indei»d  of  the  three  specimens 
listed  the  lirst  is  a  parietalis,  and  the  second  a  specimen  of  the  present  form  with 
21  10-17  nnvs.  These  specimens  are  labeled  types  of  ordinoides,  but  it  should  be 
recalled  that  ordinoides  was  described  in  1852  and  on  the  basis  of  a  specimen  from 
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understood,  ordinoides  includes  the  following  described  forms  which  are 
recognized  by  different  writers  at  the  present  time;  elegans,  atrala, 
Inscuiata  (part),  leptocephala.  It  will  seem  strange  to  some  herpelol- 
ogists  that  I  have  defined  tliis  fonn  as  I  have,  but  if  the  published 
writings  are  indicative,  no  two  of  the  present  day  authorities  will 
agree  as  to  just  which  ones  it  should  ijiciude,  and  this  very  diversity 
of  opinion  is  an  evidence  of  the  dose  resemblance  that  exists  between 
the  several  forms  that  are  usually  recngnizod. 

The  lateral  stripe  is  frequently  absent,  but  when  present  is  always 
upon  the  second  and  third  rows,  and  usually  ^ayish  or  yellowish  in 
color,  frec|uently  red  for  more  or  less  of  its  entire  length.  The  dorsal 
stripe  is  apparently  always  present  except  in  melanistic  individuals 
and  is  usually  well  defined,  not  being  encroached  upon  by  the  upper 
series  of  lateral  stripes.  It  may  be  one,  one  and  one-half,  or  three 
scales  ill  width,  and  pale  yellow,  bright  orange  yellow,  or  red  in  color. 
Theformisveryvariable.  The  scale  rows  may  be  21-19-17, 19-21-19- 
17, 19-17,  17-19-17-15, 17-15,  15-17-15,  but  are  usually  19-21-19-17 
or  less.  The  supralabials  are  usually  8,  often  7,  occasionally  6;  infrala^ 
bials  7,  8, 9,  or  10,  rarely  1 1  or  12.  The  oculars  are  usually  1-3,  often 
1-2,  occasionally  1-4,  frequently  2-3  or  2-4,  rarely  3-3.  Unfortunately 
I  have  not  been  able  to  examine  the  sex  of  a  sufficient  number  of 
individuals  to  determine,  even  in  a  general  way,  the  limits  of  sexual 
variation  in  the  number  of  subcaudals  and  ventrals.  The  individual 
variation  is,  however,  verj'  great.  The  extremes  are:  Ventrals,  132 
(female)-172  (male) ;  subcaudals,  55  (temale)-91  (male),  Chin 
shields  short,  aubequal,  or  nearly  so.     Eye  small. 

There  is  no  single  well-defined  type  of  coloration,  but  the  form 
may  generally  be  known  by  the  following  description:  The  ground 
color  of  the  dorsal  scales  may  be  black,  brown,  dark  or  light  olive, 
with  or  without  small  lateral  spots.  The  skin  may  be  either  marked 
by  two  distinct  rows  of  black  spots  with  light  interspaces  or  be  mostly 
black  with  small,  irregularly  disposed  areas  of  lighter,  The  inter- 
spaces on  both  skin  and  scales  frequently  considerably  suffused  with 
red.  The  belly  is  generally  some  shade  of  olive  or  yellow,  frequently 
spotted  with  red  in  the  middle.     Head  olivaceous,  brownish  or  black. 

Habits  and  Tiahitat  relations. — I  know  of  no  recorded  observations 
on  the  habits  or  habitat  of  this  snake. 

Range. — As  above  defined,  ordinoides  is  known  to  inhabit  in  a 
general  way  the  region  lying  between  the  Sierra  Nevadsr^^lascade 
range  and  the  Pacific  Ocean,  extending  from  the  Tehachapi  Moun- 

Puget  Sound.  AJthoughwehavenotbeenablelofind  the  type,  theoriginal  description 
ifl  perfectly  clear,  and  two  charactere  mentioned  therein— two  prcocnlare  and  two 
distinct  rows  of  spotii — shows  conclusively  that  the  description  was  based  on  a  speci- 
men of  the  weatemforrndtwribedi^in  in  1S53,  and  since  ihen  knovm  as  Ic ptorepAaius. 
The  name  ordinoiiks  thus  takes  precedence  over  Uptocfpluilns,  I  ani  not  certain  ol 
tbo  identity  of  Coluber  vnjcmaiii  Blaiaville. 
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tains,  California,  on  the  south  to  southern  British  Columbia  on 
the  north.  I  have  examined  specimens  from  the  following  locali- 
ties: Monterey,  Oakland,  Fresno,  San  Francisco,  Nicasio,  San  Pablo 
Creek,  Eureka,  Mendocino,  Santa  Cruz  County,  Crescent  City, 
California ;  Willamette  Valley,  Chilowynck,  Gold  Beach,  Fort  Umpqua, 
Astoria,  Portland,  Oregon;  Tahot  plain,  Shoalwater  Bay,  Chala- 
hapa,  Attlapootl,  Port  Orchard,  Fort  Townsend,  Olympic  Mountains 
(30  miles  from  Port  Angelus),  Puget  Sound,  Seattle,  Fort  Steilacoon, 
Tacoma,  Washington;  and  Comox  Lake,  Victoria,  Vancouver 
Island.  W^hile  its  distribution  is  quite  definitely  limited  on  the  north 
and  west,  I  believe  that  it  is  impossible  to  fix  the  exact  eastern 
and  southern  boundary  of  ordinoides  for  the  reason  that  it  inter- 
grades  with  elegans  throughout  the  entire  length  of  its  range.  If 
I  am  correct  in  this  opinion,  there  remains  to  be  established  the 
region  of  intergradation  of  the  two  forms.  Van  Denburgh  (1897, 
209^  211)  has  recorded  specimens  from  as  far  east  as  Tuolumne 
Meadows  (Tuolumne  County),  Yosemite  Valley  (Mariposa  County), 
Lake  Tahoe  (Placer  County),  and  El  Dorado  County,  California, 
and  writes  that  vagrans  (elegans)  *4s  known  to  live  on  both  slope;S 
of  the  Sierra  Nevada  throughout  the  whole  length  of  the  chain," 
in  which  case  the  ranges  of  the  two  forms  would  overlap.  As  pre- 
viously stated  (pp.  140-141),  I  have  examined  specimens  similar  to 
those  usually  referred  to  elegans  from  El  Dorado,  Mariposa  (Tenaya 
Lake  Meadows),  Tuolumne  (Tuolumne  Meadows),  Placer  (Lake Tahoe), 
and  Shasta  (Baird)  counties,  California,  and  Dalles,  Oregon,  and 
prefer  to  consider  them  all  as  belonging  to  elegans  (vagrans);  while 
true  ordinoides  only  occurs  in  material  from  the  base  of  the  moun- 
tains and  to  the  westward.  It  is  impossible,  however,  at  present 
to  draw  the  exact  line  along  which  these  forms  intergrade,  both 
owing  to  the  lack  of  specimens  and  to  the  uncertainty  of  the  exact 
locality  from  which  the  specimens  that  we  have  were  taken.  As 
has  been  elsewhere  stated,  collectors  are  too  prone  to  label  their 
material  with  the  name  of  the  nearest  conspicuous  landmark, 
although  the  latter  may  be  miles  distant.  Thus,  a  series  of  speci- 
mens ''from  a  collector  at  Oakland"  (Brown  1903,  289)  are  evidently 
intermediate,  but  they  cannot  be  used,  as  we  do  not  know  the  exact 
part  of  the  county  from  which  they  came. 

For  tlie  present,  therefore,  we  can  only  say  that  ordinoides  meets 
elegans  somewhere  on  the  lower  level  of  the  western  slope  of  the 
Sierra  Nevada-Cascade  range,  but  if  the  former  be  distinguished 
from  the  latter,  as  we  have  indicated  above,  by  a  more  reduced 
scutellation,  and  the  frequent  increased  width  of  the  dorsal  stripe, 
we  may  consider  specimens  from  Stockton,  Fort  Reading,  and 
Dalles,  as  intermediate  between  the  two  forms. 

As  might  be  expected,  the  range  of  ordinoides  is  nearly  divided 
in   northern  California   and  southern  Oregon  by  the  niou]it8ixLou& 
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district  that  here  bride's  the  gap  between  the  Sierra  Nevada-Cascade 
and  coast  ranp-s.  That  elrgans  pushes  westward  in  these  moun- 
tains nearly  to  the  coast  is  shown  by  specimens  from  Baird,  Shasta 
County,  and  several  specimens  in  the  U.  S.  National  Museum  labeled 
"Humboldt  River"  and  "Humboldt  Bay,  California."  From  the 
latter  records  it  might  seem  that  elegana  reaches  the  coast  in  this 
region,  but  since  specimens  front  Eureka  in  the  Field  Museum  are 
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true  ordinoides,  as  well  as  some  of  the  Humboldt  Bay  specimens 
in  the  U.  S.  National  Museum,  the  conclusion  is  Justified  that  all 
of  the  specimens  in  the  latter  series  were  not  taken  in  the  immediate 
vicinity  of  the  bay,  the  liegans  individuals  probably  having  lieen 
taken  in  the  mountains  to  the  eastward.  The  known  range  of  the 
form  is  indicated  on  the  map  (tig,  62), 
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Variation. — The  dorsal    scale    formula  of  ordinaides  is  generally 
small,    as   shown   by    the    accompanying   diagram    (fig.    63).     The 
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diagram  further  shows  that  there  is  a  considerable  range  of  variation 
in  this  character,  the  extremes  appTOX\m«L\ivxv^  XJsvoe*^  Vst  "Odl^  ^cs^&^ 
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for  the  formula  15-17-15,  occasionally  exhibited,  is  the  lowest, 
while  the  highest,  21-19-17,  is  next  to  the  highest  in  the  genus. 
The  averages,  however,  reveal  a  most  pronoimced  tendency  toward 
a  formula  less  than  19-21-19-17.  The  average  formula  for  Cali- 
fornia specimens  south  of  Eureka,  California,  is  about  19-17,  while 
north  of  this  point  in  California,  Oregon,  and  Washington  the  average 
for  different  localities  falls  between  17-19-17-(15)  and  17-15,  although 
in  the  Puget  Sound  series  the  mean  approaches  19-17. 

The  variability  of  the  dorsal  scale  formula  is  paralleled  in  the  labials. 
Thus,  the  supralabials  may  be  6,  7,  or  8,  the  infralabials  7,  8,  9,  or  10. 
When  the  averages  are  taken,  however,  (figs  64-65),  the  formula  is 
seen  to  be  reduced.  This  is  less  noticeable  in  the  case  of  California 
specimens  from  localities  south  of  Eureka,  in  which  the  average 
is  nearer  8/10  than  a  lower  formula,  but  north  of  Eureka,  as  shown 
by  the  table,  the  frequent  occurrence  of  6  supralabials  and  7  or  8 
infralabials  draws  the  mean  number  of  supralabials  down  to  about 
7,  and  that  of  the  infralabials  between  8  and  9,  the  number  in  both 
series  being  slightly  higher  in  the  series  from  Puget  Sound. 

The  ventral  and  subcaudal  scutes  are  also  variable,  so  much  so, 
indeed,  that  in  view  of  the  limited  number  of  specimens  examined 
we  can  only  expect  approximate  results  in  the  averages.  When 
the  larger  series  are  plotted  (figs.  66-67),  however,  the  results  are 
strikingly  similar  to  those  of  the  dorsal  and  labial  scutes.  Thus,  the 
mean  number  of  ventrals  for  localities  south  of  Eureka  is  between 
156  and  162,  the  subcaudals  between  76  and  83,  while  north  of 
Eureka  the  average  number  of  ventrals  lies  between  143  and  152, 
subcaudals  between  61  and  70.  Again,  'in  the  case  of  these  scutes 
the  number  in  Washington  specimens  is  highest  in  the  Puget  Sound 
specimens.  That  the  variation  in  the  number  of  subcaudals  is  not 
due  to  a  variation  in  proportionate  tail  length  is  shown  by  the  fact 
that  the  latter  exhibits  no  apparent  differences  throughout  the  range, 
and  is  evidently  very  nearly,  if  not  ex^^tly,  the  same  as  in  elegans. 
In  the  present  material  the  length  of  the  tail  varies  from  .215  (female) 
to  .28  (male),  the  averages  for  different  localities  being  between  .23 
and  .26. 

Even  from  the  few  specimens  that  it  has  been  possible  to  examine, 
the  above  tables  show  that  ordinoides  as  a  form  is  strikingly  dwarfed 
and  that  the  specimens  from  the  localities  north  of  Eureka  and 
toward  the  coast  tend  to  have  fewer  dorsal  scale  rows,  labial  plates, 
ventral  and  subcaudal  scutes  than  those  south  of  Eureka  and  toward 
the  Cascade  range  in  Washington.  From  the  present  data  (fig.  68) 
ordinoides  may  have  either  one  or  two  (rarely  three)  preoculars* 
From  the  table  it  may  be  seen  that  the  usual  number  is  one  and  that 
the  occurrence  of  two  preoculars  is  only  occasional.    'However,  the 
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Fio.  66.— Diagram  showing  the  variation  in  the  number  of  ventral  scutes  in 

Thamnophis  ordinoides. 
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Fio.  67.— Diagram  showing  the  variation  in  the  number  or  subcaudal  scutes  in 

Thamnophis  ordinoides. 
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proportionate  number  of  western  Washington  specimens  with  two 
is  greater  than  in  tlie  series  from 
elsewhere  in  the  range,  while  none 
of  the  California  specimens  exhibit 
more  than  one  except  those  from 
Fresno  which  have  two.  It  should 
be  stated,  however,  that  two  out  of 
seventeen  '^  intermediate' '  specimens 
from ''  Oakland  '^  also  have  two.  Just 
what  this  means  is  difficult  to  deter- 
mine, but  it  is  interesting  to  note 
that  the  latitudinal  variation  in  the 
frequency  w^ith  which  the  trait — two 
preoculars — occurs  in  ordinoides  is 
exactly  the  same  as  in  elegans.  For 
some  time  WTiters  have  been  led  by 
the  occurrence  of  this  trait  to  adopt 
one  of  two  courses:  (1)  To  separate 
the  forms  with  two  preoculars  and 
class  them  with  similar  specimens  of 
elegans  as  a  distinct  form  ( Mscutata) ; 
(2)  to  credit  the  form  with  having 
both  a  single  or  a  double  preocular. 
The  first  view  is  untenable,  since  the 
specimens  with  two  preoculars  are 
identical  with  those  with  one,  from 
the  same  region,  while,  as  I  have 
shown,  the  western  specimens  differ 
markedly  in  scutellation  from  the 
eastern  examples.  As  I  have  in- 
dicated under  the  discussion  of 
eleganSj  reliance  can  not  be  placed 
on  this  character  as  a  diagnostic 
one,  and  I  believe  that  the  evidence 
of  the  other  characters  shows  con- 
clusively that  in  ordinoides f  as  along 
the  western  border  of  the  range  of  ele- 
gans and  in  the  intermediate  region 
between  the  two  forms,  the  occur- 
rence of  two  preoculars  is  to  be  con- 
sidered a.s  an  occasional  variation. 
The  color  is  variable,  and  so  much 
so  that  it  is  difficult  to  determine 
to  what  extent  the  differences  are 
geographic.  Nevertheless  I  believe 
that  the  material  at  hand  indicates  a  generally  ^aler  color  ixv  tb^ 


H^ 


specimens  from  the  most  westom  (coast)  localities.  The  most  usual 
color  is  brown  with  red  markings  on  tlie  scales;  stripes  greenish, 
yellowish  or  red,  the  lateral  on  the  second  and  third  rows,  the  dorsal 
on  more  or  less  of  the  median  three. "  On  the  coast  in  California, 
however,  specimens  are  found  that  have  a  light  olive  ground  color, 
no  lateral  spotty  visible  on  the  S(;alea,  lateral  stripes  wanting,  and  & 
.  wide,  yellow,  dorsal  stripe.  This  lighter  color  phase  thus  accompanies 
the  reduced  scutellation,  a  fact  which  has  several  times  led  to  the 
description  of  such  specimens  as  separate  species  or  subspecies 
(atrata  Kennicott  and  vidua  Cope).  They  are,  it  is  true,  rather 
unique  with  their  light  color  and  reduced  scutellation,  so  that,  ignoring 
the  variations  in  these  characters,  they  might  easily  be  considered 
distinct.  Brown's  hypothesis  that  such  individuals  represent  muta- 
tions is  perhaps  excusable  on  this  ground,  but  with  the  series  before 
me  I  can  see  absolutely  no  reason  for  considering  them  distinct.  In 
the  first  place,  all  gradations  occur  in  the  same  locality  between 
so-called  atmia  specimens,  with  no  lateral  stripes  and  a  uniform 
ground  color  of  pale  olive,  and  darker  specimens  with  distinct  lateral 
stripes,  while  in  the  second  place  a  tendency  toward  the  same  coloration 
is  evident  along  the  western  coast  from  Santa  Cruz  County,  Cali- 
fornia, to  the  Olympic  Mountains  in  Wasliington.  Van  Denburgh 
(1897,  209)  states  that  such  specimens  occur  "nowhere  else  but  on 
the  coast  slope  of  the  San  Francisco  peninsula."  That  this  is  a 
mistake  is  shown  by  an  apparently  typical  example  from  as  far  north 
as  Crescent  City,  California,  in  the  Field  Museum.  This  specimen 
is  a  typical  "atraia"  except  that  the  dorsal  stripe  is  red  and  rather 
narrower  than  usual.  It  is  true  that  no  typical  "atrata"  specimens 
have  been  found  in  Oregon  and  Washington,  but  this  may  be  attributed 
to  the  fact  that  the  specimens  from  this  general  region  are,  as  a  rule, 
very  dark,  nevertheless  the  two  Mount  Olympic  specimens  in  the 
Field  Museum,  described  by  Meek  (1899,  235-2S6)  as  Ifplocephahis 
olympia  and  ruhristriata,  approach  very  closely  to  this  type  of  coloring 
in  being  uniformly  olive  and  having  the  stripes  imlistinct  or  wanting. 

As  a  rule,  however,  the  groiind  color  of  the  Oregon  an<l  Washington 
specimens  are  darker  than  those  from  California.  At  first  sight  this 
fact,  together  with  the  reduced  scutellation  of  the  former,  might 
seem  to  indicate  that  we  are  here  dealing  with  two  forms,  but  as  the 
differences  between  the  two  sections  are  slight,  of  degree  only,  and 
far  from  constant,  I  can  not  consider  them  sufficient  grounds  for 
dividing  the  form  as  I  understand  it. 

Affinities. — Owing  to  the  position  of  the  lateral  stripe  upon  the 
second  and  third  rows,  ordinoides  can  be  classed  only  with  the  SirtaMs 

oThia  is  the  T.  infcrnalia  of  BaJrd  and  Girard,  Cope,  and  lali?r  wrilorn.  The  rod 
nuiy  nlso  uccur  in  (he  speL-imeiiB  which  art'  inltrniediatp  betwi'tn  elrgaits  and  ardi- 
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or  Elegans  groups.  I  believe  that  I  have  proven  conclusively  in  the 
discussion  of  the  two  forms  that  ordinoides  and  elegans  are  not  only 
closely  related  but  that  they  actually  intergrade.  This  relationship 
has  been  more  or  less  recognized  as  far  as  the  California  (elegans) 
section  of  the  former  is  concerned  for  a  considerable  number  of 
years,  but  the  Oregon  and  Washington  section  has  often  been  con- 
sidered as  a  distinct  species.  To  class  this  part  of  the  form  with  sir- 
talis,  as  has  been  done  several  times,  for  the  reason  that  the  two 
forms  agree  in  having  19  scale  rows  and  7  supralabials,  is  absurd.  In 
the  first  place,  the  recognized  members  of  the  SirtaMs  group  in  this 
part  of  North  America  never  have  more  nor  less  than  19-17  scale  rows, 
7  supralabials  and  one  preocular,  while  ordinoides  exhibits  both  more 
and  less  than  this  number  of  scale  rows,  and  frequently  mxrre  than  one 
preocular,  so  that,  while  the  latter  is  eviderUly  a  dwarfed  offshoot  of 
some  form,  the  parent  stock  must  have  been  one  with  more  than  19-17 
scaU  rows  and  7  supralabials.  In  the  second  place,  an  undoubted 
form  of  the  Sirtalis  group  occupies  almost  exactly  the  same  "region 
and  probably  also  the  same  habitat  as  ordinoides,  which  opposes  the 
evidence  of  a  closer  relationship  between  ordinoides  and  the  Sirtalis 
group. 

Its  affinity  with  elegans,  on  the  other  hand,  is  shown  by  the  fact 
that  the  scutellation  and  color  pattern  of  ordinoides  becomes  practi- 
cally identical  with  elegans  as  the  range  of  the  latter  is  approached, 
the  similarity  in  the  scutellation  being  brought  about  by  an  increase 
in  the  number  of  scales  in  the  dorsal,  labial,  ventral,  and  subcaudal 
series,  and  by  the  occasional  presence  of  two  preoculars.  The  resem- 
blance expresstnl  by  the  similarity  in  these  traits  becomes  so  close 
in  the  intermediate  region  that  specimens  can  not  be  referred  exactly 
to  either  form.  We  believe  the  conclusion  is  unavoidable,  therefore, 
that  ordinoides  represents  the  geographic  extreme  of  the  Elegans 
group  in  North  America.  If  this  is  true  it  is  interesting  to  note  that 
it  is  by  far  the  most  dwarfed  form  among  the  North  American  mem- 
bers of  the  group. 

CONCLUSION. 

If  it  be  granted  from  the  evidence  produced  above  that  angusti- 
rostri.^,  mdutwgaster,  scalaris,  phenax,  hammondi,  elegans,  and  ordi- 
noides form  a  group  of  genetically  related  forms  (fig.  69),  this  group 
is  very  similar  to  the  Radix  and  Sauritus  groups  above  described  in 
that  (1)  the  form  with  the  largest  scutellation  occurs  on  the  northern 
part  of  the  Mexican  plateau;  (2)  both  to  the  north  and  south  of  this 
center  of  maximum  scutellation  a  decrease  in  the  number  of  scales 
in  each  scries  takes  place;  (3)  in  North  America  the  group  enters  a 
region  that  is  without  effective  physical  barriers  to  its  northward 
extension  and  extends  as  far  to  the  northward  as  the  increasing 
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coldness  of  the  climate  will  permit;  (4)  the  smallest  size  and  scu- 
tellation  is  found  in  the  form  that  constitutes  the  distal  end  of 
the  line  of  genetically  related  forms;  (5)  the  intermediate  region 
between  the  forms  is  narrow  in  every  case,  showing  that  the  change 
in  scutellation  takes  place  rapidly.  Again,  if  the  relationships  are 
as  I  have  pointed  out,  there  is  a  remarkable  case  of  convergent 
evolution  in  this  group.  This  is  shown  by  the  great  similarity  in 
scutellation  between  scalaris  and  ordinoides.  If  it  were  not  for  the 
peculiar  color  pattern  of  the  former,  it  would  be  impossible  without 
a  knowledge  of  the  locality  to  distinguish  specimens  of  these  forms. 
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FlO.  69.— PmrLOQENETIC  DEVELOPMENT  OF  THE  RLEOANS  GROUP. 

THE  SIRTALIS   GROUP   (EQUES,   SUMICHRASTI.   PARIETALIS.   SIRTALIS). 

EQ  UESm 

Description. — As  in  the  case  of  all  of  the  other  groups,  the  maximum 
scutellation  for  the  Sirtali^  group  (as  I  have  defined  it)  is  exhibited  by 
a  species  which  has  its  principal  distribution  on  the  Mexican  plateau. 
This  form  is  the  Coluber  eques  of  Reuss,  the  Eutaenia  cyrtopsis  of  Ken- 

a  Thamnophis  eques  (Reuss),  Mus.  Senckenb.,  I,  1834,  pp.  152-155.  Includes  E. 
cyrtopsis  Kexnicott,  Thamnophis  cyrtopsis  cyclides  Cope,  Tropidonotvs  collaris  Jan,  E. 
cyrtopsis  occllata  Cope,  E.  eques  aurata  Cope,  E.  pvlchrilatns  Cope,  E.  dorsalis  Baird 
and  GiRARi),  and  E.  omata  Baird  and  Girard. 
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nicott  and  lat^r  writers,  Tropidonotus  collaris  of  Jan,  etc.  It  is  a  very 
distinct  form  and  has  seldom  been  confused  with  others.  In  every 
specimen  examined  the  lateral  stripe  is  on  the  second  and  tliird  rows 
of  scales,  and  the  dorsal  stripe  is,  as  a  rule,  confined  to  the  median  row 
for  the  greater  part  of  the  length,  although  it  is  usually  wider  on  the 
nape  and  occasionally  occupies  more  or  less  of  the  adjacent  rows  on 
the  body.  The  dorsal  scale  formula  is  nearly  always  19-17,  rarely 
19-17-15  or  17-19-17.  The  supralabials  are  7  (often),  8  (usually),  9 
(frequently),  or  10  (rarely);  the  infralabials  are  usually  10,  occa- 
sionally 11,  rarely  8  or  9.  The  oculars  may  be  1-2,  1-3,  1-4.  Ven- 
tral scutes  144  (female)  to  180  (male).  Subcaudals  66  (females)  to 
97  (males).     Proportionate  tail  length  .204  (female)  to  .292  (male). 

The  ground  color  between  the  stripes  is  light  brown,  inclining 
either  to  olive  or  red,  and  the  keels  are  usually  appreciably  redder  than 
the  rest  of  the  scale.  The  lateral  stripes  vary  in  color  from  creamy 
white  to  light  yellow;  the  dorsal  is  generally  light  orange  yellow. 

The  first  row  of  scales  is  ordinarily  light  or  dark  ash,  with  occa- 
sional, paired  dark  marks  at  intervals  on  the  upper  and  lower  edges 
of  the  scales,  the  lower  mark  including  the  end  of  the  ventrals.  In 
some  instances  these  marks  are  represented  by  a  single  series  of 
spots,  each  one  of  which  involves  the  end  of  a  ventral  scute  and  the 
first  and  more  or  less  of  the  second  rows  of  scales,  thus  encroaching  on 
the  lateral  stripe  and  giving  it  a  wavy  appearance.  There  are  always 
two  distinct  rows  of  quadrate  black  spots  between  the  stripes,  and 
these  are  generally  about  one  and  one-half  scales  wide,  and  the  same 
distance  apart,  the  interspaces  being  bluish  white.  (According  to 
the  descriptions  of  '^dorsalis''  and  '^omata'^  specimens  the  interspaces 
in  Texas  and  New  Mexico  specimens  may  be  red.)  These  spots  are 
on  the  skin,  and  are  usually  represented  only  on  the  extreme  edges  of 
the  involved  scales,  except  anteriorly,  where  they  are  represented  by 
a  pair  of  large  conspicuous  nuchal  blotches  which  cover  all  of  the 
included  scales  with  the  frequent  exception  of  the  keels,  which  often 
retain  their  reddish  color.  The  edges  of  the  scales  in  the  interspaces 
are  usually  white. 

While  the  arrangement  of  the  spots  described  above  applies  to 
most  of  the  individuals  of  eques  that  have  been  examined,  it  does  not 
include  a  number  of  specimens  in  which  the  spots  show  a  decided 
tendency  to  encroach  upon  the  involved  scales  forming  spots  similar 
to  those  on  the  skin  (oceUata  Cope  and  coUaris  Jan).  In  such  speci- 
mens (and  these  are  usually  those  in  which  the  first  row  of  spots, 
below  the  lateral  stripe,  is  better  developed)  the  encroachment  of  the 
black  pigment  upon  the  scales  is  generally  more  pronounced  anteriorly. 
Indeed,  it  is  not  uncommon  to  find  individuals  with  the  spots  well 
marked  on  the  scales  of  the  anterior  part  of  the  body,  but  entirely 
absent  posteriorly.     Even  when  distinct  on  the  scales,  however,  the 


'black  pigment  does  not  always  encroach  upon  the  keels,  which  fre- 
quently retain  their  characteristic  rufous  tint ;  hut  when  well  devel- 
oped they  often  encroach  upon  the  dorsal  and  lateral  stripes,  giving 
them  a  wavy  or  interrupted  appearance.  In  a  number  of  specimens 
which  have  been  examined  (mostly  from  the  northern  part  of  the 
range,  see  helow)  the  spots  in  the  second  and  third  rows  fuse  on  the 
anterior  part  of  the  body  to  fomi  distinct  cross-bands  between  the 
stripes,  occasionaUy  also  uniting  with  those  of  the  first  row,  thus 
intersecting  the  lateral  stripe.  This  tendency  has  not  been  noted  to 
take  place  for  more  than  seven  spots  posterior  to  the  nuchals,  which 
in  these  specimens  are  usually  fused  across  the  nape  and  strongly 
notched  posteriorly  by  the  dorsal  stripe. 

Belly  grayish  white,  light  yellow  or  light  greenish  yellow.  TTie 
usual  narrow,  black  bar,  and  ventral  spots  may  occur  alone  or  together, 
but  in  any  case  rarely  show  much  beyond  the  edges  of  the  superincum- 
bent scute.  The  ventral  plates  are  rarely  speckled  with  darker.  The 
head  above  is  usually  dark  brownish  olive  splashed  with  black.  The 
BUpralabials  (with  the  exception  of  the  last),  lower  and  middle  post- 
oculars,  and  the  lower  part  of  the  preocuiars  are  usually  pale  yellow; 
supralabials  well  margined  with  black.  The  last  labial  is  usually 
more  dusky,  approaching  the  body  color.  Generally  many  of  the 
infralabials  are  also  manned  with  black. 

Habits  and  habitat  reiitioTis. ^Apparently  the  only  observations 
that  have  been  recorded  upon  the  habitat  preference  of  this  snake  are 
those  on  the  three  specimens  taken  in  Sabino  canyon,  Santa  Catalina 
Mountains,  Arizona,  in  1907  (Ruthven,  1907,  588).  "All  of  the  speci- 
mens obtained  were  found  near  the  stream  in  the  canyon.  Two  were 
lying  on  rocks  in  midstream,  the  other  on  the  immediate  shore.  When 
frightened  they  immediatelj'  took  to  the  water,  swimming  in  the 
swift  current  with  apparent  ease.  They  doubtless  subsist  largely 
upon  the  frogs  and  tadpoles  which  abound  in  this  habitat."  Bailey 
records  it  in  the  Davis  Mountains,  Texas,  at  an  altitude  of  5,700  feet. 

Range.^T.  eques  is  known  to  range  over  more  degrees  of  latitude 
■  than  any  other  garter-snake  that  inhabits  Mexico,  except  proximus. 
The  range  extends  from  central  Guatemala  on  the  south  to  the  high 
plateau  in  central  Arizona  and  New  Mexico  on  the  north.  Specimens 
have  been  examined  from  the  following  localities:  "Central  Guate- 
mala," Escuitia,  Guatemala;  valley  of  Mexico  and  Toluca,  Mexico; 
Veracruz,  Zacaultipan,  Hidalgo;  Guanajuato;  Rinconado,  Puebla; 
Durango  and  Coyotes,  I>urango;  Fort  Apache,  Fort  Huachucs, 
White  River  Canyon,  Sabino  Canyon  (Santa  Catalina  Mountains), 
Fort  Whipple,  Arizona;  San  Ildefonso,  Lake  Valley,  New  Mexico; 
Davis  Mountains,  Pecoa,  Helotes,  San  Antonio,  Texas. 

The  literature  on  this  form  is  rather  extensive,  but,  as  far  as  I  can 
find,  no  specimens  have  been  recorded  outside  of  the  region  outlined 
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it  was  based  very  probably  came  from  Arizona.  As  known  at  pres- 
ent, then,  the  range  of  T.  eques  may  be  defined  in  general  as  all  of 
Ouatemala,  Mexico  exchisive  of  the  coastal  plains,  the  Proplateau 
region  of  southern  Arizona  and  New  Mexico,  and  the  high  plateau 
region  in  the  last  two  named  States  and  western  Texas  (fig.  70).     The 


specimens  in  theU.  S.  National  Museum  labeled  "Helotes"  and  "near 
San  Antonio,"  Texas,  seem  to  iniHcate  that  it  also  occurs  in  the 
prairie  region  of  central  Texas,  but  as  these  localities  are  near  the 
margin  of  the  Iiigh  plateau  the  range  of  the  species  can  not  be  ex- 
tended into  the  prairie  region  until  notes  on  its  occurrence  in  this 
region  are  at  hand.  Just  how  far  north  it  extends  is  questionable, 
but  the  San  Ildefonso  specimens  show  that  it  attains  the  high  plateau 
region  in  New  Mexico,  wliich  might  be  expected,  since  it  occurs  in 
the  mountains  in  the  Proplateau  region  (Bailey,  1905,  p.  48;  Ruth- 
ven,  1907,  588-589).  Similarly  its  northern  limit  in  Texas  also 
remains  to  be  determined. 

Variat'loji,. — Naturally  in  such  an  invariable  form  it  is  iliihcult  to 
discover  geographic  dillerencea  in  any  but  large  series  of  specimens. 
Some  differences  appear  in  the  material  examined,  however,  wliich 
seem  to  be  associated  with  definite  parts  of  the  range.  In  the  dia- 
grams (figs.  71  and  72)  I  have  plotted  the  variations  and  mean 
number  of  dorsal  scale  rows  and  supralabials  for  various  localities 
throughout  the  range. 

It  is  readily  granted  that  the  number  of  specimens  employed  in  the 
tables  is  inadequate  to  furnish  conclusive  residts  in  an  investigation 
of  the  geographic  variation  in  this  form,  and  yet,  in  view  of  the  nar- 
row limits  of  variation,  I  believe  that  the  tables  are  not  deceptive 
in  indicating  a  slight  decrease  in  the  number  of  dorsal  scale  rows 
and  supralabial  scutes  in  southern  Mexico  and  Central  America. 
The  individual  variation  is  too  great  in  the  case  of  the  infralabials, 
ventral  and  subcaudal  scutes  to  insure  accurate  results  when  the 
available  data  is  tabulated,  but  I  beheve  when  more  material  is 
available  that  the  evidence  of  these  characters  will  not  vitiate  the 
evidence  of  the  dosal  scale  rows  and  supralabial  plates  that  there  is  a 
reduction  in  scutellation  in  the  region  mentioned.  The  tendency 
toward  a  reduction  in  the  number  of  dorsal  s«rale  rows  in  the  southern 
part  of  the  range  is  shown  in  the  occurrence  of  the  formula  19-17-15 
andl7-19-17-15inspecimensfromtlii8  region,  which  brings  the  aver- 
age below  19-17 ;  while  similarly  the  decrease  in  the  number  of  supra- 
labials in  the  same  general  region  is  showii  in  the  frequent  presence  of  7, 
a  number  which  is  not  shown  in  any  specimens  north  of  the  State  of 
Durango.  Tlie  latter  fact  justifies  me  at  once  in  relegating  Cope's  spe- 
cies pulchrilatus  (1885  b  174)  to  the  synonomy  of  eques,  as  thisJonn 
was  baseil  entirely  upon  specimens  of  eques  with  7  supralabials.  Cope 
(1900,  1062)  objected  t«  this  disposition  of  the  fomt  by  Boulenger 
with  the  statement  that  it  "belongs  to  a  different  section  of  the 
genus."  He  neglects  to  mention,  hoVever,  which  "aeetion"  it  is  to 
be  referred  to,  and  there  is  no  other  evidence  besides  the  number  of 
supralabials  that  I  can  find  to  separate  it  from  eques. 

The  limits  of  variation  in  the  ventral  and  subcaudal  scutes  and 
tail  length  have  already  been  given.     The  averages  for  the  larger 
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series  in  wliich  males  and  females  are  represented  in  about  equal  pro- 
portions are  about  as  follows:  Ventrals,  160-170;  subcaudals,  75-85; 
tail  length,  .23;  but  much  larger  series  are  necessary  to  properly 
define  these  characters. 

As  in  the  case  of  scutellation,  there  is  little  marked  variation  in 
the  coloration.     However,  the  specimens  in  which  the  dorsal  spots 
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Guutemula,      Valley  ol  Guiina-     Durango.  Fort  Hu-  Sanllde-     Davis    Helotes, 
Cent.  Amer.     Mexico,        Juato,    Mexico.        uchuca,      fonao,        Mts.,    Texas. 

Mex.  Zacaulti-  Arizona.  NewMex-   Texas, 

pan,  ico. 

Mexico. 

FiQ.  71.— Diagram  shovinq  the  variation  in  the  dorsal  scale  formctla  in  Thamnophis  eqxtbs. 

tend  to  become  distinct  on  the  scales  and  fused  into  cross-bars  ante- 
riorly (see  p.  159)  are  principally  from  the  southern  part  of  the  United 
States.  Cope  (1880,  22-23)  has  described  these  as  a  distinct  variety 
ocellata  (and  Jan  has  made  them  the  basis  of  the  species  coUaria). 
This  pattern  is  found  in  occasional  specimens  from  nearly  every 
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(iiLitenmia,      Valley  of    Guana-  Durango,    Fort  Hu-    San  Ilde-    Davis  Mts.,  Ilelotos, 

Cent.  Amcr.     Moxico,  juato,  Mexico.  achuca,        fonso,        Texas.  Texas. 

Mi'x.  Zacaulti-  Arizona.      NowMex- 

pan,  ico. 

Mexico. 

Fig.  72.  — HlAGRAM  SlIOWlNCi  THE  variation  IN  THE  NUMBER  OF  SUPRALABIALS  IN  THAMNOPHIS  EQXTES. 

locality  in  tlie  range  of  eques,  and  while  of  more  frequent  occurrence 
in  tlie  nortliern  })art  still  occurs  only  as  an  individual  variation  of  the 
normal  coloration.  In  regard  to  the  loss  of  the  stripes,  the  case  is 
somewhat  different.  Thus,  in  the  series  in  the  U.  S.  National  Museum 
from  Zacaultipan,  Hidalgo,  Mexico,  out  of  six  specimens  three  are 
typical,  aiuesj  and  the  others,  while  agreeing  with  them  in  scutella- 
tion, differ  in  the  apparent  total  absence  of  lateral  and  dorsal  stripes. 
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The  latter  three  spocimena  have  been  referred  by  Cope  to  sumi- 
chrasti,  ant!  conform  closely  to  the  original  description  of  that  form. 
Inasmuch,  however,  as  it  ia  impossible  to  work  out  the  dorsal  scale 
formula  of  the  type  (owing  to  its  poor  condition)  the  identity  of  the 
Zacaultipan  specimens  with  them  can  not  now  be  determined.  The 
species  was  described,  however,  from  specimens  from  Orizaba,  Mexico, 
and  credited  with  19  scale  rows,  which  probably  means  the  maximum 
number,  and  since  specimens  from  that  locality  have  generally  a 
more  reduced  number  of  dorsal  scale  rows  (although  the  maximum 
ia  fret|uently  19)  and  a  similar  coloration,  the  types  of  sumichrasti 
are  undoubtedly  identical  with  such  specimens  which  are  to  be 
referred  to  a  different  form.  I  believe  the  specimens  from  Zacaulti- 
pau,  without  stripes,  can  be  considered  only  as  variations  of  eques, 
which  possibly  indicate  that  the  form  tends  to  lose  the  stripes  in  this 
region." 

Affi^nities. — If  I  have  proven  that  there  is  a  tendency  toward  a 
reduction  in  the  dorsal  scale  formula  below  19-17,  and  toward 
the  obscuring  of  the  stripes,  the  only  objection  to  the  conclusion  that 
eques  is  very  closely  related  to  the  following  form  {BUmickrasti)  has 
been  eliminated.  Aa  will  be  shown  in  the  description  of  the  latter, 
there  are  no  appreciable  differences  between  so-called  sumichrasti 
specimens  from  Orizaba,  Veracruz,  and  typical  eques  except  in  the 
slightly  larger  number  of  scale  rows  of  the  latter;  a  discrepancy 
that  entirely  disappears  when  it  is  noticed  that  in  the  intermediate 
region,  geographically,  the  scutellatiou  of  eques  tends  to  become 
apparently  exactly  that  of  suTriichrasti,  On  the  north  we  believe 
that  it  is  directly  related  to  parietalis  (see  p.  172). 
StrmCHRASTLk 

Descriptiim. — I  use  this  name  to  designate  those  specimens,  so 
far  recorded  only  from  southern  Mexico,  that  otherwise  combine 
the  usual  coloration  of  eques  with  a  reduced  scutellatiou  and  the 
usual  absence  of  the  dorsal  stripe. 

a  I  can  find  absolulely  no  rharacler  in  which  the  types  and  only  Hpedmens  erf 
Eataeaia  aurala  Cope  (1^92,  (159-660)  and  ThamnopliU  eyrtojm*  tyelidu  Copb  (1862, 
299)  differ  from  typiea!  rqaea  Bpecimens. 

6  Thamnopka  ajuet  tumiehrtuti  (Cope).  Ptop.  Acad.  Nat.  Sci.  Phila.,  ISBIi,  p.  306, 
IiicludoB  also  E.  rhryaoaphala  Cope  and  Tropidonottis  godvumi  GiJNTHBR.  I  use 
thiu  name  adviaedly.  As  before  utated,  the  lypea  (rf  tiitnickrruti  we  in  very  bud  eon. 
dition,  Iml  ihey  are  apparently  very  nimilar  in  coloration  lo  so-called  rhrysoeephala  . 
Hpecimens  from  tlie  same  region.  Cope  always  diatiiiguished  iJie  former  as  having 
19  scale  rows  and  the  latter  aa  having  17,  but  since  typical  chrytocrpbala  specimens 
with  17-19-17  scale  rowaare  found  inVeracruz,  llie  distinction  isnota  sufficient  one. 
Since  also  l>oth  forms  are  eharacterized  l>y  the  usual  obscurity  of  the  dorsal  stripe,  I 
feel  justified  in  concluding  that  it  was  upon  specimens  of  this  kind  that  Cope  based 
bis  description  of  sunachriuti,  which  name  should,  therefore,  be  the  name  of  the  lonn. 
Tropidonoliit  godmani  was  evidently  baaed  on  a  specimen  of  this  form  with  a  donal  ' 
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The  writer  has  seen  but  eleven  specimens  of  this  form  (inclusive 
of  the  damaged  types  of  sumichrasH) ,  but  these  are  so  uniformly 
unique  that  he  has  no  hesitancy  in  giving  them  the  rank  of  a  form 
The  lateral  stripes  are  generally  present,  although  occasionally  not 
very  distinct,  and  are  in  every  specimen  on  the  second  and  third 
scale  rows  anteriorly,  but  generally  only  on  the  second  posteriorly. 
The  dorsal  stripe  is  usually  absent,  although  occasionally  present 
for  a  short  distance  anteriorly,  more  rarely  for  the  entire  length. 
Coloration  otherwise  much  as  in  etpiea,  the  ground  color  being  brownish 
with  lighter  keels,  and  the  lateral  spots  little  evidenced  upon  the 
scales,  except  anteriorly,  where  they  form  a  pair  of  distinct  nuchals 
and  occasionally  one  or  two  lai^e  transverse  blotches  between  the 
stripes.   The  scutellation  has  been  summarized  in  the  following  table: 

ScuUUalion  oj  ThamxiofiAt  fumieftrtutt  Cbpe. 
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As  shown  from  this  table,  tJie  form  smnickroiti  as  now  known  is 
characterized  by  a  small  dorsal  scale  formula,  and  exhibits  an  appar- 
ent tendency  toward  a  smaller  number  of  infralabials  than  10,  and 
possibly  also  a  smaller  number  of  ventral  plates  than  is  usual  in  the 
lai^er  members  of  the  genus.  The  tail  length  as  far  as  shown  by 
the  material  is  similar  to  that  of  most  of  the  forms  exclusive  of  those 
of  the  Sauriltis  group. 

Range. — The  only  specimens  of  aumichraati  that  I  have  seen  are 
from  Orizaba,  Veracruz.  Boulenger  (1893,  203)  records  specimens 
of  chrysocepkalus  from  Omilteme  and  Amula,  Giierrero,  Gunther 
(1894,  133)  specimens  of  godmani  from  the  same  localities,  Bocourt 
a  specimen  of  sumichrasti  from  Coban,  Guatemala,  and  Cope  a 
specimen  of  sumickraati  as  possibly  from  "the  Plateau  of  Costa 

3355a— Bull.  61—08 12 
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Kica  at  Cartago."  Needless  to  say  the  dorsal  scale  formula  of  these 
specimens  should  be  carefully  examined  to  make  sure  that  they  are 
are  not  eqiies  specimens  with  obscure  stripes.  As  already  stated, 
it  seems  advisable  to  refer  to  eques  the  specimens  from  Zacaultipon, 
Hidalgo,  determined  as  sumickrasH  by  Cope. 

Affinitits. — As  already  mentioned  under  the  discussion  of  eques,  I 
believe  that  these  two  forms  are  directly  related.  They  are  remark- 
ably similar  except  for  the  smaller  dorsal  scale  formula  and  usual 
obscurity  of  the  dorsal  stripe  in  sumichrasti,  and  since  I  believe  it 
demonstrated  that  there  is  a  tendency  toward  a  reduction  in  the 
number  of  dorsal  scale  rows  and  an  obscuring  of  the  stripes  in  elites 
in  southern  Mexico,  there  can  be  no  objection  to  considering  the 
individuals  from  Orizaba,  Mexico,  as  representing  the  continuation 
of  this  process.  The  form  apparently  lies  entirely  without  the 
province  of  eques,  and  intergrades  with  the  latter  through  such 
specimens  as  the  ones  from  Hidalgo,  valley  of  Mexico,  etc.,  referred 
by  Cope  to  sumichrasti  and  ■pulfhrilaiiLs.  Just  where  the  intei^a- 
dation  occurs  can  not  now  be  determined,  but  it  should  be  noted  that 
the  difference  in  the  number  of  scale  rows  must  be  brought  about 
in  quite  a  narrow  area,  since  the  formula  19-17  is  quite  constant  in 
eques,  even  in  the  States  of  lli<lalgo  and  Mexico,  where  it  comes 
close  to  the  range  of  sumichrasti. 

PARIBTALIS.'^ 

Description. — This  form  is  so  well  defined  that  it  has  seldom  been 
confused  with  any  other,  and  has  avoided  the  fate  of  so  many  other 
forma,  i.e.,  being  broken  up  into  a  number  of  subspecies.  The  dorsal 
scale  formula  is  always  19-17;  the  supralabials  usually  7,  frequently 
8,  but  very  rarely  6;  the  infralabials  usually  10,  occasionally  9,  more 
rarely  11,  and  very  rarely  8;  the  ventral  scutes  150  to  178;  subcau- 
dals  65  to  92 ;  tail  length  .202  to  .32. 

The  general  coloration  is  as  follows:  Groimd  color  above  dark  olive 
to  brownish  oUve  or  dull  reddish  brown,  the  color  being  confined  to  the 
scales  between,  and  the  keels  of  the  scales  involved  in,  the  lateral 
spots.  The  latter  are  arranged  in  two  rows  on  the  skin  Iwtween  the 
lateral  and  dorsal  stripes ;  occasionally  the  spots  in  both  rows  distinct, 
but  those  of  the  upper  row  usually  fused  for  more  or  less  of  their  width 
to  form  a  black  band,  the  spota  of  the  lower  row  appearing  as  down- 
ward projections  from  this  band.  The  black  pigment  of  the  spots 
only  encroaches  upon  the  edges  of  the  involved  scales.  The  inter- 
spaces on  the  skin  vary  from  orange  to  red,  and  this  pigment  nearly 
always  encroaches  on  the  edges  of  the  involved  scales.     The  first  few 

"  Thamnophvs  scrtalit  pariflalia  (Sat),  Long's  Eiped.  Rocky  Mta..  I,  1823.  p.  186. 
Includ™  Eutxitia  sirtalii  tHtintata  Cope  (pari),  E.  »irtalw  Idralxnia  Cope  (part)  (see 
also  p.  176),  and  E.  nrtali»dorsaluCotB{not£.<lorialisBM^D  .LNoGiBABDi  see  p.  168}. 
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spots  anteriorly  of  the  two  series  may  fuse  to  form  transverse  lilotclies 
between  the  stripes.  The  dorsal  strijie  is  on  tlie  median  an<i  halves  of 
the  adjacent  rows  and  with  the  lateral  stripes  may  be  bright  orange 
yellow,  bright  yellow,  various  shades  of  greenish  yellow,  or  bluish. 
The  first  row  is  usually  sufliciently  darker  to  define  the  lateral  stripe 
below,  but  this  ia  not  always  the  case.  The  lielly  may  be  grayish, 
greenish,  or  bluish.  The  better  marked  variatious  from  the  normal 
type  will  be  considered  under  "variation." 

Hahits  and  habitat  relations.— Fev/  definite  observations  have  been 
recorded  on  the  habits  of  this  form.  Stomachs  examined  frequently 
show  specimens  of  the  leopard  frog  iRana  jHinens),  and  Taylor  {1S92, 
325)  writes  that  in  Nebraska  ".specimens  of  this  garter,  not  exceeding 
two  and  one-half  feet  in  length  almost  always  contain  within  their 
stomachs  specimens  of  the  common  earthworm.''  Specimens  in  cap- 
tivity wiU  eat  both  frogs  and  toads  voraciously. 

In  northern  Iowa  parie.tali8  is  rather  rare.  On  a  two  months'  col- 
lecting trip  in  Clay  and  Palo  Alto  counties,  July  and  August,  1907,  an 
expedition  from  the  University  of  Michigan  Museum  obtained  but 
three  specimens,  although  a  careful  search  was  made  for  them.  Of 
these  two  were  found  on  tlie  immediate  edge  of  lar^e  sloughs  (fig.  23), 
the  third  in  a  rather  swampy  swale  on  the  prairie.  We  have  also, 
however,  taken  a  tew  specimens  in  the  long  grass  on  the  uplands  in 
this  region  (fig.  24),  but  they  are  apparently  very  rare  in  this  habitat. 
Another  specimen  was  taken  on  the  bank  of  a  small  creek  near  the 
Missouri  River,  in  Woodbury  County,  Iowa.  One  of  the  specimens 
taken  in  Palo  Alto  County  in  1907  was  a  large  female,  and  on  Septem- 
ber .30  gave  birth  to  seventy-three  young. 

Range. — It  is  rather  interesting  that,  although  panetalis  has  been 
well  known  for  many  years,  the  limits  of  its  range  can  nowhere  be 
established  at  present  except  on  the  west.  Its  range  is  greater  than 
that  of  any  other  known  garter-snake  and  includes  a  number  of  biotic 
regions.  It  may  be  said  in  general  to  extend  from  the  western  part  of 
the  "prairie  peninsula"  in  Iowa  to  the  Cascade  range  in  Oregon, 
Washington,  and  British  Columbia  and  to  the  Pacific  coast  in  Cali- 
fornia, and  from  northern  New  Mexico  into  Canada.  Undoubted 
specimens  have  been  examined  from  the  following  localities:  Menlo 
Park,  Fort  Reading,  Pitt  River,  San  Francisco,  Petunia,  Fort  Crook, 
Fresno,  Crescent  City,  Tomales  Bay,  Petnluma,  Eureka,  Yosemite 
Valley  (altitude  4,000  feet),  Palo  Alio,  Camp  Bidwell,  California; 
Gold  Beacli,  Des  Chutes  River,  Dalles,  Warners  Second  Lake,  Oregon; 
Cheney,  Pullman,  Fort  Walla  Walla,  Washington;  Sicamous,  Nelson, 
Kaslo,  Donald,  British  Ctilumbia;  Lake  Tahoe,  Camp  10  and  12 
(Ridgway),  Nevada;  Carson  Valley,  Ijogan  (10  miles  east  of),  Utah; 
Fort  Collins,  Denver,  Greeley,  Colorado;  Flathead  Lake,  Swan  Lake, 
Fort  Benton,  Bitter  Root  Mountains,  Billings,  Fort  Custer,  Three 
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Forks,  Fish  Creek,  Montana;  Peabody,  Onaga,  Fort  Riley,  Fort 
Harker,  Kansas;  Platte  River,  Fort  Kearney,  Nebraska;  Ames,  Dea 
Moines,  Palo  Alto  County,  Clay  County,  Woodbury  County,  Iowa. 

Further  collecting  will  extend  the  range  somewhat  beyond  the 
extreme  points  list€d  above,  to  the  north,  south,  and  east.  At  pres- 
ent the  most  debatable  territorj'  is  to  the  south  and  east,  for  here 
parietalis  meets  two  allied  forms  (rques  and  sirtalis) ,  which  it  resembles 
80  closely  that  it  is  impossible  to  distinf^^uish  preserved  specimens 
with  certainty.  This  is  true  of  specimens  from  northern  New  Mexico 
and  Arizona,  and  Minnesota,  eastern  Iowa,  and  western  Illinois. 
The  points  of  resemblance  between  these  forms  will  be  discussed  under 
"variation,"  but  it  should  be  stated  here  that  no  reliance  can  be 
placed  upon  the  published  lists  which  record  jiarietalis  for  any  of  the 
last  named  States.  Thus,  Cope  records  it  from  Lake  Valley,  New 
Mexico,  but  the  basis  of  the  record  proves  on  examination  to  be  a 
specimen  of  eques,  while  apparently  several  of  his  dorsalis  specimens 
from  the  same  state,  as  well  as  Garman's  Illinois  specimens  and 
Ruthven's  Isle  Koyale  specimens  (1906,  111-112),  are  not  at  all 
typical  and  are  mostly  to  be  considered  "intermediate."  At  the 
present  time  the  eastern  limit  of  typical  pariet-alis  may  be  given  very 
generally  as  the  "prairie  peninsula"  in  centra!  and  southeastern 
Minnesota,  eastern  Iowa,  and  northeastern  Missouri.  The  southern 
limit  in  central  United  States  can  not  even  be  approximated,  although 
it  doubtless  lies  in  the  northern  part  of  Texas,  Arizona,  and  New 
Mexico.  The  southernmost  point  from  which  we  have  examined 
specimens  from  California  is  Fresno,  but  Van  Denburgh  (1897,  203j 
records  it  from  "San  Bernardino  (Ontario)  and  Riverside  (Riverside) 
counties,"  and  Grinnell  (1907,  49)  from  the  Pacific  slope  of  Los 
Angeles  County.  The  known  range  has  l)een  platted  on  the  map 
(fig.  73). 

Variation. — Like  its  relatives,  egues  and  sirtalis,  parietalis  is  little 
variable  in  scutellation.  Large  series  alone,  therefore,  will  reveal 
geographic  differences  if  they  exist.  Unfortunately,  while  I  have 
examined  about  three  hundred  and  fifty  specimens,  these  have  been 
from  many  localities,  ao  that  single  regions  are  represented  only  by 
small  numbers.  On  the  other  hand,  in  view  of  the  constancy  of  the 
characters,  geographic  variations  must  be  very  slight,  and  I  beUeve 
that  the  data  accumulated  is  quite  representative  of  the  actual  con- 
ditions. In  every  specimen  in  which  they  were  counted  (311)  the 
dorsal  scale  formula  is  19-17.  In  regard  to  the  labials,  the  suites 
are  all  alike  in  that  most  of  the  specimens  have  the  labial  formula 
7/10,  but  quite  frequently  8  supralabials  and  9  or  11  infralabials.  I 
have  seen  but  four  specimens  in  which  the  variation  exceeded  thia 
amount,  one  from  Eureka,  California  (Field  Museum,  IIll),  and 
three  from  Pullman,  Washington  (Ruthven  collection),  each  of  which 


•  m 

I  have  S  infralah  ala  on  one  s  de   and  one  fro  n  Pullman  Waslungto 
(Ruth  en  collect  on   No    11)   which  has  b  supralabials  on  one  s  le  ■> 


The  extent  of  the  variation  in  the  labial  furmula  may  be  seen  in  the 
diagram  (figs.  74-75),  for  the  Montana  specimens.     The  conditions 

"It  ia  worth  recording  here  tliat  a  female  from  PulImBn,  Wnahington,  which  the 
writer  kepi  iit  captivity,  aad  which  had  a  labial  formula  7/10,  gave  birth  to  eleven 
young  none  of  which  had  more  than  6,  while  three  had  8  iafmlubials  on  one  aide,  and 
none  had  more  than  T,  and  one  had  (r-7  supralabiala.  There  is,  in  regard  to  the  labials, 
more  reduced  specimens  in  thin  brood  than  iu  the  series  from  any  other  locality. 
The  difference  is  not  geographic,  aa  aix  specimena  from  Walla  Walla  have  7/10,  with 
one  exception,  in  which  there  are  9  infralabials  on  one  aide.  All  that  can  be  said  is 
that  the  cause  that  brought  about  the  reduction  apparently  affected  the  entire  brood. 
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represented  in  these  diagrams  are  typical  for  every  locality  examined^ 
as  far  as  can  be  judged  from  the  material  at  hand. 

The  ventral  scutes  vary  as  follows:  Females,  150-165;  males, 
153-178.  The  average  for  thirteen  specimens  from  California  (west 
of  the  Sierra  Nevadas)  is  161,  for  twenty  Montana  specimens,  163.7. 
The  subcaudal  plates  vary  as  follows:  Females,  65-80;  males,  73-92; 
average  number  for  tw^elve  specimens  from  California,  82;  for  thirteen 
specimens  from  Montana,  81.3.  The  material  at  hand  is  not  sufficient 
to  throw  much  light  upon  the  proportionate  length  of  tail.  The 
extremes  are  .202-.262  (female),  .239-.32  (males).  The  average  for 
different  localities  with  more  than  twelve  specimens  falls  between  .23 
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Infralabials. 
Fig.  75.— Variation  in  the  number  of  im- 

FRALABIALS  IN  20  SPECIMENS  OF  THAMNO- 
PHIS  SIRTALIS  PARIETALIS  FROM  MOMTAVA. 


and  .25,  but  to  VfhdX  extent  these  averages  are  constant  throughout 
the  range  is  a  question  which  awaits  investigation. 

The  more  striking  variations  in  color  in  parietalis  are  principally  in 
the  way  of  modifications  in  the  arrangement  of  spots,  the  intensity  of 
the  ground  color,  and  the  color  of  the  interspaces  on  the  skin.  It 
should  be  recalled  that  the  usual  coloration  is:  Ground  color,  olive 
or  reddish  brown;  upper  row  of  spots  fused  on  skin;  interspaces  about 
one  scale  wide  and  red  in  color;  dorsal  stripe  on  the  median  and 
halves  of  adjacent  rows.     The  variations  are  as  follows: 

(1)  Ground  color  above,  black;  interspaces,  narrow  (from  three- 
fourths  to  one-half  the  width  of  a  scale) ;  dorsal  stripe  on  the  median 
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and  halves  of  the  adjacent  rows.  Such  specimens  are  characterized 
only  by  the  slight  excess  of  black  pigment.  We  have  seen  this  color 
phase  only  in  specimens  from  western  Montana  (Fort  Benton,  Flat- 
head Lake,  Three  Forks,  Bitter  Root  Valley)  and  the  west  slope  of 
the  Rocky  Mountains  in  southern  British  Columbia.  It  was  princi- 
pally on  parieialis  specimens  of  this  type  that  E.  sirtalis  trUineata 
Cope  (1892,  665)  was  based,  but  the  characters  are  not  sufficient  to 
warrant  the  separation  of  these  specimens  from  parietalis.  They  are 
indistinguishable  from  some  specimens  of  condnnus  (see  p.  176). 

(2)  Quite  often  in  typical  parietalis  specimens  the  red  pigment  of 
the  interspaces  shows  a  tendency  to  encroach  upon  the  black  areas, 
particularly  between  the  fifth,  sixth,  and  seventh  scale  rows,  to  the 
partial  or  total  separation  of  the  lower  row  of  spots  from  the  upper 
black  band.  This  is  not  at  all  remarkable,  since  it  is  these  scale  rows 
which  mark  the  limits  of  the  spots  in  garter-snakes  which  have  the 
two  rows  distinct.  In  two  specimens  from  Pitt  River,  California 
(Cat.  Nos.  21383  and  21384,  U.S.N.M.),  the  separation  of  the  two 
rows  of  spots  is  complete,  and  a  further  modification  exists  in  the 
fact  that  the  lower  row  of  spots,  like  the  upper,  has  also  fused  into  a 
longitudinal  black  band.  These  specimens  have  been  described  as 
E.  sirtalis  tetrataenia  Cope  (Yarrow,  1875,  546),  but  they  are,  in  my 
judgment,  evidently  only  two  anomalous  specimens  of  parietalis,  and 
this  conclusion  is  supported  by  the  fact  that  in  one  of  these  specimens 
(No.  21383)  the  lower  black  stripe  is  partially  broken  up  into  spots. 
A  similar  pattern  is  occasionally  exhibited  by  condnnus  (see  p.  176). 

(3)  A  number  of  specimens  of  parietalis  from  Kansas  and  Minnesota 
examined  have  the  first  few  spots  anteriorly  fused  into  transverse 
blotches  between  the  stripes,  as  in  some  Illinois  specimens  of  sirtalis 
described  by  Cope  as  Euta^nia  sirtalis  semifa^ciata,  and  in  the  eqaes 
specimens  described  by  him  under  the  name  oceUata,  This  is  merely 
an  individual  variation,  but  may  have  some  significance  (see  p.  173). 

(4)  By  far  the  most  significant  variation  exhibited  by  parietalis  is 
the  breaking  up  of  the  lateral  black  band  into  the  usual  upper  row  of 
spots.  If  this  alone  takes  place  the  result  is  a  coloration  practically 
the  same  as  that  of  eque^  and  sirtalis,  except  that  the  interspaces  are 
red.  We  have  seen  this  color  phase  in  Colorado  (Greeley)  and  eastern 
Kansas  (Onaga)  and  Isle  Royale,  Michigan,  specimens,  but  it  can  only 
be  certainly  determined  in  fresh  material,  for  the  red  of  the  interspaces 
fades  rapidly  in  preserved  specimens,  so  that  they  can  not  with  cer- 
tainty be  distinguished  from  eques  (when  there  are  8  supralabials)  and 
sirtalis,  the  more  so  that  the  modification  seems  to  occur  only  near  the 
ranges  of  these  forms. 

In  Minnesota,  eastern  Iowa,  and  Missouri  the  proportion  of  speci- 
mens with  two  distinct  rows  of  spots  is  large,  and  the  specimens  from 
this  region  are  further  characterized  by  the  frequent  absence  of  red 
pigment  on  the  sides,  a  character  which  is  also  occasionally  found  in 
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Kansas  and  Nebraska  specimens.  Just  what  influences  the  presence 
i>f  lliis  reti  pigment  can  nut  now  be  determined,  but  it  is  interesting  to 
note  tliat  in  a  series  i»f  sixty-five  young  bom  in  captivity  of  a  typical 
]ianetalis  motlier  (upper  row  of  spots  fused  and  red  interspaces)  from 
Clay  County,  Iowa,  but  one  showed  the  least  trace  of  re<l  at  birth,  and 
tliis  one  but  little,  showing  that  the  red  color  may  be  developed  to  s 
large  extent  after  birth,  as  in  most  NorthAmerican  birds.  Eastern 
specimens  with  two  rows  of  spots  and  red  interspaces  have  been 
examined  from  eastern  Kansas,  eastern  Iowa,  eastern  Missouri,  and 
Isle  Koyale,  I^ke  Superior.  The  Colorado  and  New  Mexico  material 
in  wliirh  specimens  with  the  same  arrangement  of  spots  occur  were 
referred  by  Cope  to  dorsalie. 

AffiniHes.^^yae  need  not  search  far  for  the  relatives  of  this  form. 
There  can  be  no  question  but  that  to  the  eastward  it  grades  into 
sirtalis.  and  although,  as  before  stated,  typical  specimens  of  jHtrietali^ 
may  be  found  as  far  east  as  eastern  Iowa  and  strtaUs  specimens  as  far 
west  as  Kansas,  the  section  of  this  form  which  inhabits  the  entire 
prairie  region  (i.  e.,  east  of  central  Kansas  and  Nebraska)  as  well  as  the 
edge  of  the  adjoining  forest  region  "  may  be  considered  as  ijitermedi- 
ate,  for  in  this  region  the  distinctive  characters  which  separate  typical 
parirtalis  (upper  row  of  spots  fused  and  red  interspaces)  break  down. 

The  presence  of  specimens  in  Colorado  with  two  distinct  rows  of 
spots  is  also  significant,  inasmuch  assuch  individualsare  indistinguish- 
able from  eques,  when  the  red  of  the  sides  has  disappeared,  fur  we  have 
already  noted  that  eqn^s  may  have  7  supralabials,  and  apparently 
shows  a  tendency  to  have  red  interspaces  in  Texas  and  New  Mexico. 
This  is  why  it  is  impossible  to  define  at  present  the  respective  south- 
em  and  northern  limits  of  the  two  forms,  points  which  can  not  be 
st'ttled  until  their  n-lations  are  worked  out  from  fresh  material. 
Since,  however,  in  the  two  forms  the  scutellation  (with  the  exception 
of  the  number  of  supralabials),  proportions,  and  position  of  the 
lat^^ral  stripes  are  approximately  the  same,  while  the  ranges  are 
at  least  near  together,  the  evidence  seems  to  indicate  a  close  relation- 
ship, and  we  believe  that  the  similarity  in  coloration  of  specimens  from 
near  the  common  boundary  is  such  as  to  indicate  an  actual  intergrad- 
ing.  As  already  noted,  the  number  of  infralabials  is  noncommittal  in 
small  series,  as  they  may  be  7  or  8  in  both  forms. 

S|)ecimen8  have  been  examined  from  as  far  south  as  Taos,  San 
Ildefonso,  Las  Cruces,  and  Albuquerque,  New  Mexico,  that  can  be 
referred  to  -parielalis,  as  well  as  others  from  San  Ildefonso  that  are 
apparc^intly  eques,  but  this  does  not  signify  that  intergradation  does 
uot  occur.     The  whole  question  must  await  further  investigation, 

a  I  hav<'  elsewhere  noted  that  on  Isle  Itoy&le.  Michigan,  vhich  is  well  within  the 
lurmt  rr^on,  niirt  cit  thf?  individuals  ure  tj-pieal  sirtaiia  in  coloralinn,  but  that  epe*"!- 
lat'ne  ure  uIho  found  in  which  the  lateral  spots  uri-  in  two  mvi  and  the  intpn^aees  brig4it 
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when  fresh  specimens  shall  be  available  from  this  region.  At  present 
we  can  only  say  that  the  forms  are  undoubtedly  closely  related,  and 
belong  to  the  same  group.**  In  the  northwest  parietalis  meets  another 
form  (cancinnu8)y  with  which  it  is  closely  allied.  The  relationship  of 
these  forms  will  next  be  discussed. 

CONCINNUS.b 

Description. — Doctor  Hallo  well  (1852,  183),  in  his  description  of 
this  form,  concludes  with  the  remark  that  it  is  *' The  most  beautiful  of 
the  North  American  serpents  hitherto  discovered."  His  enthusiasm 
is  easily  realized  by  anyone  who  has  the  good  fortune  to  see  living 
specimens.  The  form  differs  from  parietalis  only  in  the  increased 
amount  of  black  pigment  and  the  attendant  effect  upon  the  pattern. 
The  dorsal  scales,  including  the  first  row,  are  generally  black,  with  the 
exception  of  more  or  less  of  the  scales  involved  in  the  interspaces, 
which  are  red.  The  stripes  may  be  brightly  colored,  but  are  usually 
yellowish,  greenish,  or  bluish.  The  lateral  when  present  is  on  the 
second  and  third  scale  rows,  but  is  frequently  absent;  the  dorsal  is 
generally  confined  to  the  median  row,  but  may  also  cover  the  halves 
of  adjacent  rows  or  be  entirely  obsolete.  The  spots  when  distinct 
are  arranged  as  in  parietalis ^  i.  e.,  those  of  the  upper  row  fused,  those 
of  the  first  row  distinct  from  each  other  but  fused  with  the  upper 
row.  The  interspaces  (always  red)  are,  when  present,  however, 
generally  much  narrower  (being  only  one-half  to  one-fourth  a  scale 
wide)  than  in  parietalis  and  are  frequently  entirely  absent,  the  skin 
being  solid  black.  Belly  usually  dark  greenish  or  bluish,  and  gener- 
ally much  speckled  with  black  and  occasionally  orange. 

It  will  be  seen  from  the  above  description  that  there  is  no  character 
which  will  constantly  distinguish  specimens  of  concinnus  from  parier 
talis.  The  narrow  dorsal  stripe  and  lateral  interspaces  of  the  former 
will  usually  do  so,  but  these  may  be  exactly  as  in  parietalis.  Still,  the 
fact  that  nearly  all  specimens  from  Washington  and  northern  Oregon, 
west  of  the  Cascade  range,  are  characterized  by  a  marked  predomi- 
nance of  black  pigment  and  a  narrow  dorsal  stripe  justifies  their 
recognition  as  a  separate  form. 

Habits  and  habitat  relations. — ^As  far  as  I  know  very  little  has  been 
recorded  on  the  habits  of  this  snake.  Cooper  and  Suckley  (1860,  297) 
record  the  following  notes: 

This  species  exists  In  great  abundance  near  Steilacoon  and  Nisqually.  They  are 
found  on  the  gravelly  prairies  and  in  the  vicinity  of  the  numerous  small  lakes  of  this 
section  of  country.     About  the  first  of  April   they  begin  to  come  out  of  winter 


^  It  \s  interesting  to  note  that  the  three  forms,  equeSy  parUtaliSf  and  sirtaliSf  all  exhibit 
the  occasional  tendency  toward  the  fusion  of  the  first  few  anterior  spots  into  croBB-baiB. 

6  Thamnophis  sirtalis  concinnus  (Hallowell),  Proc.  Acad.  Nat.  Sd.  Phila.,  1852, 
pp.  182-18:5.  Includes  Euttenia  pickenngi  Baird  and  Girabd,  E.  HrUdis  irilineata 
CoFK  (part),  E.  sirtalis  tetrataenia  Cope  (part). 
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quartera,  and  can  he  Been  at  iniiiilay  Banning  ihemBeivos  near  small  duiapa  of  scrub- 
oak  buahex,  to  which  Ihey  retreat  when  alarmed.  A  liulc  lalcr  they  are  Found  in 
njuplea  ur  in  gmall  companies.  Although  they  are  rarely  ever  found  more  than  one- 
eighth  of  a  mile  from  water.  Ihey  are,  ncvertheleaa,  Hiill  more  anxious  to  be  close  to 
it  as  the  season  advanees.  They  will  then  (in  May  and  June)  Ite  found  lying  etoee  u> 
the  water,  on  the  lake  shores  in  the  graas,  and  among  the  sedge  of  the  luarshes,  and 
even  upon  Hmall  bog  islands,  as  much  as  50  yards  from  the  shore. 

In  summer.  like  other  members  of  this  genus,  they  are  found  lying  in  Nmiitl  pools 
and  in  the  water  at  the  edges  of  the  lakes  during  the  hts^t  of  the  day.  They  appear 
to  he  a  harmless,  lazy  Bpecies,  and,  ae  above  staled,  eKceodiusIy  food  of  the  water. 


Fia.  70.— DiffTttii 


Range.- — The  range  of  condnnus  is  apparently  rather  defiaitely 
bounded  on  the  east  and  west,  aiiico  it  ranfjea  from  the  Pacific  Ocean 
to  the  Cascade  range.  Specimens  wiiich  I  have  referred  to  concivntu 
have  been  examined  from  the  following  localities:  Portland,  Eugene 
City,  Oregon;  Shoalwater  Bay,  Fort  Vancouver.  Tacoma,  Puget 
Sound,  Seattle,  Fort  Steilacoon,  Olympic  Mountains,  Port  Angelus 
(30  miles  from),  Lake  Washington,  Washington;  Comox  Lake,  Vic- 
toria. British  Columbia  (fig.  76). 

Variation. — Judging  from  the  available  material,  conHjinus  is 
identical  with  jxirietalis  in  scutellation  anil  proportionate  tail  length. 
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The  variations  and  averages  in  these  characters  for  nearly  all  of  the 
specimens  examined  are  placed  in  the  following  table : 


Locality. 

(24  specimens.) 

Fort  Stcilacoon, 
Seattle,  Taco- 
ma,  P  u  g  e  t 
Sound,  Wash- 
ington  

(.•?  specimens.) 

Port  Angolus, 
Olympic 
Mountains, 
Washington. . . 

(7  specimens.) 

Comox,  Victo- 
ria, Vancou- 
ver Island 

(9  specimens.) 

Portland,  Ore- 
gon  


Dor- 


S.  labials. 


I.  labials. 


V^entrals. 


Subcaudals. 


Tail  lengtb. 


®*^*     liange.  Ave.    Range.  Ave.  I   Range.     Ave.    Range. 


Ave. 


Range.       Ave 


19-17 


7-8  1     7. 1 


8-10 


19-17 


7-8       7.7 


9.8 


9-10 


19-17 


7-8 


19-17 


7-8 


7.1  !      8-10 


7.1 


9-10 


152-170  I     163 


03-90 


9.7 


15&-165  :     162 


79 


7<V.5  0.21&-O.286 


0.252 


79 


9.4  '     160-170       164 


60-86     76 


9.8       152-172       164 


.20-  .259 


.238 


.219-  .2m 


238 


68-80     77.2  .  .208-  .265 


242 


The  variation  in  color  has  been  briefly  treated  in  the  general  descrip- 
tion. There  are  two  color  phases,  however,  that  are  quite  well 
marked. 

(1)  Stripes  usually  present,  the  dorsal  generally  confined  to  the 
median  row.  Spots  of  first  row  either  distinct  or  not  differentiated. 
Belly  blackish.  This  is  the  type  of  color  described  by  Baird  and 
Girard  and  since  known  as  pickeringi.  It  is  found  in  western  Wash- 
ington and  to  the  northward. 

(2)  Ground  color  black.  Lateral  stripe  absent.  Interspaces  (red) 
present.  Dorsal  stripe  occupies  the  median  and  adjacent  half  rows. 
Belly  blackish.  This  is  Tropidonoinis  concinnus  Hallowell.  So  far 
the  only  specimens  that  we  have  seen  hail  from  Portland  and  Eugene 
City,  Oregon,  and  it  is  interesting  to  note  that  out  of  nine  specimens 
from  this  immediate  region  (in  the  U.  S.  National  Museum)  every  one 
is  of  this  type.  Notwithstanding  the  fact  that  it  has  thus  apparently 
a  different  range  from  color  phase  (1),  I  am  in  harmony  neither  with 
those  herpetologists  who  consider  this  color  phase  as  an  individual 
variation  of  parietalis  nor  with  those  who  would  give  it  subspecific 
rank.  To  me  it  seems  that  its  distinctive  traits  (width  of  dorsal  stripe, 
together  with  a  loss  of  the  lateral)  are  too  sUght  for  the  latter  posi- 
tion, and  that  the  increased  amount  of  black  pigment  classes  it  dis- 
tinctly with  the  melanistic  form  that  inhabits  western  Washington 
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and  the  adjoining  part  of  British  Columbia;  in  wliich  case  the  namie 
condnnus  KaWowell  (1S52)  takes  precedence  over  jncimii^  Baird  and 
Girard  (1853). 

As  stated  under  parietalis,  variations  in  color  occur  which  are 
indistinguishable  from  some  of  those  of  that  form.  Thus,  the  black 
pigment  on  the  sides  may  Ite  disposed  as  two  black  bands  separated 
by  a  red  one,  and  it  was  upon  a  specimen  of  this  kind  from  Puget 
Sound,  Wasliington,  as  well  as  the  two  from  Pitt  River,  California 
(p.  171),  that  Cope  based  his  subspecies  tetrataenia.  Similarly,  when 
the  dorsal  stripe  occupies  one  and  two  half  rows,  as  it  occasionally 
doea,  the  specimens  are  very  similar  to  dark  specimens  of  parietalis 
from  Montana,  and  in  fact  one  of  the  type  specimens  of  tKilineata  was 
a  concinnus  from  Fort  Townsend,  Wasliington. 

Affinities. — CoTidnnua  grades  directly  into  parietalis  through  dark 
specimens  of  the  latter  (the  phase  trilineata)  in  the  Cascade  range. 
It  has  no  direct  relationship  with  ordinoides,  as  may  be  seen  by  the 
scutellation,  for  we  have  shown  that  ordinoides,  has  generally  less 
than  19-17  scale  rows,  wliile  the  variations  above  tliia  number  in  tbe 
latter  indicate  that  it  is  derived  from  a  form  with  a  lai^er  formula 
than  19-17. 

SiriTALIS." 

Description. — This  form  is  one  of  the  best  known  in  the  genus, 
probably  owing  largely  to  the  fact  that  it  is  very  common  in  a  thickly 
settled  region.  At  the  present  time  the  material  available  for  study 
numbers  nearly  as  many  specimens  as  that  of  all  the  other  forms 
combined. 

The  lateral  stripe  is  always  on  the  second  and  third  scale  rows,  and 
the  eye  is  large.  The  dorsal  stripe  usually  occupies  the  median  and 
halves  of  the  adjacent  rows,  is  frequently  narrower  and  occasionally 
wanting.  The  dorsal  scale  formula  is  practically  always  (in  598  out 
of  600  specimens  examined ;  seep.  181)19-17;  the  supralabials  nearly 
always  7,  occasionaUy  8,  rarely  6;  the  infralabials  10,  occasionally 
9  or  11.  The  oculars  are  usually  1-3,  often  1-4,  more  rarely  1-2;- 
the  subcaudals  54  (female)  to  84  (male);  the  ventrals  137  (female) 
to  167  (male).     Tail  length  .192  to  .262. 

The  ground  color  above  varies  from  hght  green,  light  greenish 
olive,  or  light  oUve  brown  to  dark  greenish  olive,  dark  olive  brown, 
brown,  or  black.  The  first  row  of  scales  is  generally  (but  not  always) 
much  lighter  than  above,  but  still  somewhat  darker  than  the  second 
and  fbird  rows.  There  are  two  rows  of  well-defuied  spots  (rarely 
fused)  on  the  skin  between  the  lateral  and  dorsal  stripes,  and  these 
usually  cover  more  or  less  of  the  involved  scales  (exclusive  of  the 

u  Thamnophis  tirlatUihiSKAKiJ^),  Syst.  Nat,,  10th  cd.,  I,  p.  222.  InHudw  Colubfr 
imUnalut  Liknabl's,  £ulaenia  tirtalii  graminta  <.'ofe,  E.  tirtaiU  obtciira  Copb.  E.  nr- 
ttUii  »anifa*eialtt  Cope,  and  E.  nrlotu  pallidula  Allen. 
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keels).  The  spots  arc  not  usually  distinct  upon  the  scales,  liowever, 
owing  to  the  darkness  of  the  ground  color.  Interspaces  on  llie  skin 
white  or  bluish  white,  never  red  except  occasionally  inimedintely 
along  the  lateral  stripe.  Stripes  greenish  or  bluish,  usually  tinged 
with  yellow,  Ventral  surface  greenish  or  bluish  slate.  Ventral  spots 
usD&Uy  well  defined.  Sides  of  head  greenish,  yellowish,  or  bluish; 
abials  partly  margined  with  black. 

Ilahits  and  habitat  relations. — Even  in  the  cose  of  this  well-known 
form  but  little  has  been  recorded  on  the  habitat  relations.     The  expe- 


rience of  the  writer  indicates  that  it  is  quite  generally  distributed 
in  the  Eastern  forest  region,  for  while  it  is  found  most  commonly  in 
the  vicinity  of  water,  it  is  not  uncommon  in  the  clearings,  woods, 
and  tliickets  on  the  neighboring  hills  (fig.  77). 

The  food  consists  principally  of  frogs,  toads,  salamanders,  earth- 
worms, and  various  insects.  WHiether  or  not  it  feeds  trt  any  great 
extent  upon  tadpoles  and  fish  is  undetermined.  Garman  (1802,  268) 
states  that  they  eat  these  •animals,  and  I  have  observed  them  to 
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capture  fish  in  captivity,  but  sincp  in  the  wild  state  they  are  not  par- 
ticularly aquatic,  the  truth  of  the  matter  is  probably  that  they  cap- 
ture these  fomis  when  they  encounter  them  in  small  poola,  but  that 
this  ia  comparatively  seldom.  The  number  and  kinds  of  insects  eaten 
is  also  a  questionable  point.  It  is  true  that  many  species  are  found 
in  the  stomachs  examined,  but,  as  Surface  (1906,  149)  says,  many  of 
the^e  are  "  taken  inside  of  the  toads  and  other  batrachians  which  the 
garter-snake  had  eaten,"  However,  both  adults  and  young  are  very 
fond  of  earthworms.  As  other  garter-snakes,  sirtalis  apparently 
does  not  refuse  dead  food.  Mr.  N,  A.  Wood,  of  the  University  (»f 
Michigan,  reported  to  the  writer,  on  May  18,  1907,  that  he  saw  a  speci- 
men of  this  species  swallowing  a  yellow  warbler,  which  he  had  observed 
lying  dead  in  the  same  place  on  the  preceding  day.  In  the  latter  part 
of  October,  1907,  the  writer  discovered  an  individual  at  Portage  Lake, 
Washtenaw  County,  Michigan,  busily  cngageil  in  an  attempt  to  swal- 
low the  dried  remains  of  a  large  green  frog  (liaiia  claniitans). 

The  breeding  habits  have  been  commented  upon  several  times,  but 
are  as  yet  only  incompletely  known.  In  southern  Michigan  copula- 
tion takes  jdace  in  April,  and  at  this  time  it  is  reported  on  good 
authority  that  these  snakes  often  collect  in  groujis,  probably  owing 
to  the  procreative  impulse.  I  have  not  witnessed  tliia  nor  can  I 
find  any  observations  on  the  act  of  copulation.  The  latter  I  have 
seen  but  once,  and  then  but  imperfectly.  It  took  place  on  April  21, 
1906,  between  two  specimens  in  captivity.  The  male  in  this  case  lay 
at  full  length  beside  the  female,  and  evidently  attempted  to  excite 
her  by  gently  rubbing  her  neck  with  his  snout.  He  finally  threw  a 
fold  of  hia  tail  across  hers,  and  turning  his  ventral  surface  against  her 
side  began  spasmodic  contractions  of  the  abdominal  muscles,  wliich 
were  continued  from  twenty  to  thirty  minutes.  Unfortunately  the 
snakes  were  then  disturbed  and  the  observations  ceased.  They 
indicate,  however,  that  there  may  be  some  interesting  courtship 
reactions  to  be  observed  in  these  snakes. 

The  period  of  parturition  extends  from  the  latter  part  of  July  to 
about  the  middle  of  September.  Both  of  these  dates  are  only  approxi- 
mate, as  definite  observations  are  wanting.  The  number  of  young 
is  very  variable,  the  average  range  in  number  being  probably  about 
10-30,  while  as  many  as  78  have  been  recorded  in  a  single  brood,  which 
is  not  at  all  an  unusual  number,  since  panetalis  may  have,  according 
to  our  observations,  as  many  as  73.  After  birth  the  young  remain  for 
a  short  time  about  the  mother,  but  this  time  is  probably  limited  to  a 
few  hours  at  most.  In  captivity  there  is  little  tendency  discemable 
to  stay  near  the  mother,  and  although  we  have  several  times  seen  a 
mother  and  her  brood  in  a  wild  state,  in  every  case  noted,  when  the 
mother  became  alarmed,  or  for  some  other  reason  moved  away,  the 
young  scattered  in  all  directions,  and  it  Is  improbable  that  they  ever 
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came  together  again.  The  quickness  and  completeness  with  which 
the  little  snakes  disappear  when  alarmed  may  partly  explain  the 
fable  that  this  snake  swallows  its  young. 

Ditmars  (1907,  235-236)  gives  the  following  interesting  accoimt  of 
the  hibernating  habits : 

The  favorite  situations  in  which  to  pass  the  cold  months  are  in  soft  soil  on  a  slope 
that  faces  the  south.  Here  the  reptiles  burrow  down  a  yard  or  more.  Rocky  situa- 
tions are  often  selected,  and  among  the  clefts  and  fissures,  one  opening  into  another, 
the  snakes  are  enabled  to  retire  to  a  considerable  depth  from  the  surface. 

It  is  in  the  fall  that  these  snakes  congregate  in  large  numbers  on  ground  that  is 
suitable  for  the  winter's  sleep.  Here  they  sun  themselves  during  the  middle  of  the 
day,  retiring  inU)  clefts  and  burrows  during  chilly  autumn  nights.  As  the  nights 
become  colder,  their  basking  periods  during  the  day  are  shortened,  and  finally,  after 
the  first  severe  frost,  they  remain  below  the  ground  for  the  winter.  Instinct  seemingly 
attracts  them  to  these  places  of  hibernation,  for  such  spots  are  usually  poor  feeding 
grounds  and  have  been  devoid  of  snakes  during  the  summer  months.  In  spring,  the 
breeding  time,  the  reptiles  remain  in  numbers  until  the  weather  has  become  well 
settled  and  the  danger  of  needing  good  shelter  from  the  cold  spells  has  passed.  Then 
they  scatter  into  the  ravines,  the  thickets,  along  streams  and  brooks,  until  the  scene 
that  has  abounded- with  sinuous,  crawling  life  is  deserted. 

This  account  harmonizes  very  well  with  the  writer's  observations 
in  southern  Michigan.  In  the  latter  region  they  are  found  in  the 
autumn  on  sunny  hillsides  in  the  immediate  neighborhood  of  holes, 
into  which  they  hasten  when  alarmed,  but  that  they  dig  these  holes 
themselves  yet  remains  to  be  proven,  nor  after  the  beginning  of  the  period 
of  hibernation  do  they  necessarily  '*  remain  below  the  groimd  for  the 
winter,'^  for  if  periods  of  marked  moderation  in  the  temperature  occur 
they  wall  come  out  in  December,  January,  or  February.  Thus,  on 
January  22,  1906,  which  was  a  warm  day  (60**  F.)  in  a  period  of 
very  moderate  temperature,  a  collector  for  the  University  of  Michi- 
gan Museum  reported  seeing  a  large  garter-snake  near  Grass  Lake, 
Washtenaw  County,  Michigan,  which  was  imdoubtedly  this  species. 

Ran^e. — This  form  is  practically  confined  to  the  eastern  wooded 
district  of  North  America.  Thus,  its  range  on  all  four  sides  is  rather 
definitely  bounded — on  the  south  by  the  Gulf,  on  the  east  by  the 
Atlantic,  on  the  north  by  its  ability  to  endure  low  temperatures,  and 
on  the  west  by  the  margin  of  the  prairie  (fig.  78). 

Specimens  have  been  examined  from  the  following  localities:  Lac 
Aux  Sables,  Quebec;  Auburn,  Aroostook  County,  Androscoggin, 
Maine;  AVellesley,  Marthas  Vineyard,  Woods  Hole,  No  Mans  Land, 
Tuckermuck,  Gloucester,  Boston,  Cohiasset,  Arlington,  Cambridge, 
Massachusetts;  Conanicut  Island,  Dutch  Island,  Chepachet  Island, 
Newport,  Rhode  Island;  Falmouth,  Bartlett,  New  Hampshire;  Mon- 
roe County,  Delaware  County,  Philadelphia,  Port  Allegheny,  Foxburg, 
Huntingdon  County,  Pennsylvania;  Westport,  Adirondack,  Catskills, 
Syracuse,  Tioga  County,  New  York  city,  New  York;  Sussex  Coimty, 
New  Jersey;  Washington,  District  of  Columbia;  CenterviUe,  Prinoe 
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Oeorge  Island,  Branchvilie,  Maryland;  Courtland,  West  Fork,  fireen- 
brier  River,  North  Fork  Potomac  River,  South  Fork  of  Files  CYeek, 
Elk  River  (Cougar's  Mills) ,  Beech  Mountain,  Cheat  bridge,  Huttonsville, 
Ilinton,  West  Virginia ;  Page  County,  Fairfax  County,  Arlington.  Suf- 
folk, Virginia;  Glasgow,  Kentucky;  T>Tee  Springs,  Union  County, 
Tennessee;  Kinston,  Raleigh.  Jackson,  North  Carolina;  St.. Simons 
Island,  Georgia;  Enterprise,  Georgiana,   Kissiinniee   River,  Eustis, 
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Arlington,  Fort  Bassenger,  Clear  Water,  Tarpon  Springs,  Orlando, 
Florida;  Eutaw,  Mobile,  Alabama;  KemperCounty, Mississippi;  New 
Orleans,  Louisiana;  Furt  Jessop.  Hot  Springs,  Arkansas;  Waco, Texas; 
St.  Charles  County,  St-  Louis,  Jefferson  Countj',  Crawford  County, 
Oregon  County,  Missouri;  Aux  Plains, West  Northfield,  Mount  Carmel, 
Olney,  Chicago,  Paris,  Rock  Island,  Lake  County,  Benvjai,  Henderson 
'  County,  Northfield,  Illinois;  Lake  Maxinkuckeo,  Viiuennes,  Bascom, 
SisOB,  Indianapolis,  Winona  Lake,  Brookville,  Montgomery'  County, 


VAKIATIONS   OF   GABTER-SNAKES.  181 

Indiana;  Oberlin,  Columbus,  Sandusky,  Montgomery  County,  Yellow 
Creek,  Ohio;  Washtenaw  County,  Grand  Rapids,  Grosse  Isle,  Living- 
ston County,  Eaton  County,  Oakland  County,  Oceania  County, 
Crawford  County,  Iosco  County,  Alma,  Isle  Royale,  Porcupine  Moun- 
tains, Bessemer,  Houghton  County,  Baraga  County,  Marquette,  Mich- 
igan; Thompson's  Lake,  Racine,  Lauderdale,  Milton,  Wisconsin; 
Lucknow,  London,  Wellington  County,  Gravenhurst,  Ontario, 
Canada. 

It  occurs  on  the  nearest  of  the  outlying  islands  in  the  Atlantic  Ocean 
and  Gulf  of  Mexico.  The  most  northern  reliable  records  ai*e  Isle 
Royale,  Michigan,  and  Gasp6,  Quebec  (Cox,  1899),  but  it  doubtless 
ranges  somewhat  beyond  this  latitude.  On  the  other  hand,  its 
western  limits  are  neither  well  known  nor  definitely  ascertainable, 
for  in  this  direction  it  intergrades  with  jxirietalisj  the  ranges  of  the 
two  forms  being  apparently  conterminous.  At  present  its  western 
boundar}^  may  be  considered  as  closely  approximating  that  of  the 
hard-wood  forest.  Without  doubt  typical  specimens  will  be  found 
to  occur  in  Minnesota  and  Iowa,  but  this  can  not  now  be  settled,  inas- 
much as  the  principal  character  (red  interspaces  between  the  lateral 
spots)  that  distinguishes  parietalis  from  sirtalis  disappears  rapidly  in 
preserved  material. 

Variation, — Not\vithstanding  the  wide  range  of  sirtalis,  the  variation 
in  scutellation  is  slight.  As  already  stated,  the  dorsal  scale  formula  is 
so  constantly  19-17  that  but  two  specimens  out  of  some  six  hundred 
examined  have  any  other.  In  these  two  specimens  (one  each  from 
Fort  Bassenger,  No.  22696,  and  Georgiana,  Florida,  No.  14833,  in 
the  U.  S.  National  Museum)  the  formula  is  19-21-19-17.  The 
labials  are  comparatively  nearly  as  constant,  the  average  formula 
for  localities  throughout  the  range  being  very  close  to  7/10.  Occa- 
sionally specimens,  regardless  of  their  geographic  position,  exhibit 
8  supralabials,  and  much  more  rarely  6,  while  contrary  to  this  the 
variation  m  the  infralabials  8,  9,  or  11  apparently  tend  somewhat 
more  strongly  toward  a  lower  number  than  10.  This  is  illustrated 
in  the  diagrams  (figs.  79-80),  which  illustrate  the  conditions  in  113 
specimens  from  southeastern  Michigan  (Livingston,  Washtenaw, 
Oakland,  Eat  cm  counties),  and  the  variations  in  the  material  examined 
from  every  other  locality  is  apparently  very  similar. 

The  number  of  ventral  plates  varies  from  137  to  167,  and  the 
average  is  rather  constant  throughout  the  range.  I  believe,  how- 
ever, that  there  is  a  slight  reduction  in  the  mean  number  in  speci- 
mens from  extreme  eastern  United  States.  Thus,  the  diagram 
(fig.  81)  shows  that  the  average  for  specimens  west  of  the  Allegheny 
Mountains  is  very  close  to  154  (between  150-155),  but  in  specimens 
from  Maryland,  Massachusetts,  and  Rhode  Island  the  mean  is  be- 
tween   145-149.     Based   as   they  are   on  rather  extensive  series,  I 
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believe  that  these  averages  are  quite  representative  of  the  actual 
conditions. 

The  tail  length  and  number  of  subcaudal  plates  also  exhibit  no 
noticeable  geographic  differences.  The  extremes  are:  Subcaudals 
54-74  (female),  62-84  (male);  average  for  localities  with  more  than 
fifteen  specimens,  64-70;  tail  length,  .192  to  .262;  average  of  fifty- 
four  specimens  from  Washtenaw  County,  Michigan.  .221. 
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Fio.  79.— Variation  in  the  number  of  supralabials  in  113  specimens  of  Thamnopbis  «utalib 

FROM   southeastern   MICHIGAN. 

Similarly  but  few  of  the  color  phases  have  distinct  geographic 
limits.     About  six  of  these  forms  have  been  described. 

(1)  ordinatus  Linnaeus. — This  color  phase  is  characterized  only  by 
the  absence  of  the  dorsal  stripe,  but  even  so,  if  the  character  were 
constant,  some  excuse  might  be  had  for  considering  it  distinct  from 
fdrtalis.  As  it  is,  however,  the  same  brood  may  contain  individuals 
both  of  this  and  the  normal  phase,  while  among  adults  various 
intermediate  stages  in  the  distinctness  of  the  dorsal  stripe  occur,  so 
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that  it  is  frequently  impossible  to  refer  a  specimen  definitely  to 
either  form.     Nevertheless,  while  its  range  is  not  distinct  from  that 
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Fig.  80.— Variation  in  the  number  of  infralabials  in  113  specimkns  or  Thamnophis  sibtalxs 

FROM  SOUTHEASTERN  MICHIGAN. 

of  sirtalisy  it  must  be  pointed  out  that  the  majority  of  the  specimens 
examined  hail  from  northeastern  United  States  (east  of  Ohio  and 
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Fig.  81.— Diagram  showing  the  variation  in  the  number  of  ventral  scutes  in  Thamnophis 

8IRTALI8. 

north  of  North  Carolina),  those  from  outside  of  this  region  being  but 
scattered  records. 
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(2)  graminea  Cope, — Typical  specimens  of  this  phase  may  be 
(lofiiicd  as  follows:  Above  light  green  usually  clouded  with  yellow. 
Lateral  spots  not  evidenced  on  scales,  except  occasionally  anteriorly, 
but  present  on  the  skin.  Interspaces  on  the  skin  bright  j^ellow.  Belly 
light  green,  often  tinged  with  yellow.  Dorsal  and  lateral  stripes 
absent.  This  form  is  verj"^  similar  to  the  ordinatus  phase  except  that 
the  ground  color  above  is  lighter,  the  dark  spots  are  mostly  absent 
from  the  scales,  and  the  lateral  stripe  is  not  discemable.  But,  as  in 
ordinatuSj  all  intermediates  are  found  between  this  color  phase  and 
that  of  typical  sirialis.  In  specimens  in  which  the  groimd  color  is 
somewhat  darker  the  dorsal  stripe  is  indicated  by  a  lighter  shade  on 
more  or  less  of  the  three  median  dorsal  rows,  the  lateral  by  a  isimilar 
shade  on  the  second  and  third  rows. 

This  color  phase  is  very  striking,  and  to  one  not  familiar  with  the 
variability  of  the  form  it  would  seem  quite  desirable  to  recognize  it  as 
a  distinct  form,  the  more  so  as  it  is  apparently  common  in  many 
localities.  From  the  proportion  of  specimens  in  the  collections  it 
seems  to  occur  principally  in  eastern  Ohio,  becoming  rarer  in  the 
western  part  of  the  State,  but  extending  into  eastern  Indiima. 

(3)  paUidula  Allen. — But  little  attention  has  been  given  to  this 
phase  since  its  original  description.  It  may  be  described  as  follows: 
Ground  color  above  dark.  Spots  obscured  on  scales.  Stripes  dull 
greenish  or  bluish,  the  dorsal  more  or  less  obscure.  This  form  differs 
from  ordinatus  only. in  the  obscurity  of  the  lateral  spots  and  the  dark- 
ness (often  amounting  to  partial  obscurity)  of  the  stripes.  It  has 
been  recorded  from  the  vicinity  of  Intervale  and  Bartlett,  New 
Hampshire,  but  the  University  of  Michigan  Museum  expedition 
secured  specimens  on  Isle  Royale,  Lake  Superior,  that  are  indistin- 
guishable from  the  topotypes  of  j>allidvla  in  the  National  Museum. 

(4)  semifasciata  Cope. — The  character  upon  which  this  form  has 
been  distinguished  is  very  slight  and  strikingly  like  the  one  upon 
which  the  form  T,  eques  coUaris  was  based.  In  the  specimens  referred 
to  semifasciata  the  first  two  to  five  spots  of  the  two  rows  between 
the  lateral  and  dorsal  stripes  are  opposite  and  confluent  transversely, 
forming  blotches  that  may  or  may  not  cross  the  lateral  stripe.  This 
coloration  occurs  very  frequently  in  specimens  in  and  immediately  about 
the  '' prairie  peninsula,*'  in  Indiana,  Illinois,  southern  Michigan,  and 
southern  AVisconsin,  and  apparently  much  less  commonly  to  the  east 
and  south  of  this  region.  But  not  all  of  the  specimens  from  this  r^on 
exhibit  this  tendency,  toward  the  fusion  of  the  lateral  spots  into 
transverse  bands  anteriorly,  in  the  same  degree,  Many  individuals 
are  found  which  either  have  but  one  or  two  or  even  no  blotches,  and 
it  is  evident  that  the  character  is  far  from  being  a  constant  one.  It 
is  significant  that  the  region  where  this  color  phase  is  best  developed 
is  close  to  the  range  of  parietaliSf  which  often  exhibits  the  same 

i  n. 
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(5)  ohscura, — This  so-called  variety  of  various  authors  has  had  an 
interesting  history.  Defined  by  Cope  as  diflFering  from  sirtalis  in  the 
fusion  of  the  lateral  spots,  it  has  been  made  by  various  writers  to 
embrace  slightly  anomalous  specimens  of  sirtalis,  parietalis,  and 
huderi.  The  original  specimens  from  Westport,  New  York,  are 
sirtalis,  and  they  are  peculiar  only  in  that  the  groimd  color  above  is 
so  dark  as  to  obscure  the  spots  on  the  scales  (by  no  means  an  uncom- 
mon occurrence).  The  ^^ ohscura''  specimens  of  Morse  which  are  not 
referable  to  buUeri  are  also  of  this  description.  Cope  (1900,  1074) 
further  describes  specimens  from  Lac  Qui  Parie,  Minnesota,  as  follows: 
**The  fusion  is  complete  as  to  the  superior  row  of  spots,  but  the  infe- 
rior may  be  seen  faintly  outlined  on  stretching  the  skin,  as  in  some 
dark  forms  of  E,  s,  parietalis,''  This  would  seem  to  denote  that  the 
spots  on  the  other  specimens  referred  to  obscura  by  Cope  ( those  from 
AVestport,  New  York)  were  entirely  fused  on  the  skin;  but  this  is  not 
true,  for  on  stretching  the  skin  of  the  latter  the  spots  are  seen  to  be 
perfectly  distinct.  As  a  matter  of  fact  the  Minnesota  specimens 
referred  to  ohscura  by  Cope  are  parietalis  (in  which  the  upper  row  of 
spots  is  nonnally  fused),  the  New  York  specimens  of  this  writer  and 
the  Ohio  specimens  (in  part)  of  Morse  being  rather  dark  specimens  of 
sirtalis, 

I  have  already  alluded  to  the  fact  (see  p.  88)  that  both  Morse  and 
Cope  have  referred  specimens  of  huHeri  to  ohscura,  •  This  was  made 
possible  by  the  insufficiency  of  the  original  description  of  the  latter, 
wliich  gives  the  impression  that  the  spots  are  fused  on  the  skin  in 
typical  specimens,  which  is  the  case  to  a  considerable  extent  in  huUeri, 

(6)  In  many  specimens  from  Indiana,  Ohio,  southern  Michigan, 
and  western  Pennsylvania  the  skin  between  the  first  and  third  or 
fourth  scale  rows  is  more  or  less  red.  On  the  basis  of  such  specimens 
it  has  been  asserted  that  parietalis  occurs  in  the  above  named  States. 
These  specimens  are  typical  sirtalis  in  every  other  character,  while 
the  rod  wlien  present  is  always  in  such  a  small  amount  that  the  speci- 
mens need  never  be  confused  with  parietalis. 

While  in  my  judgment  it  is  impossible  to  recognize  any  of  the  above 
forms  as  distinct,  I  believe  that  the  first  three  {ordinatus,  grami- 
n^a^  and  paUidula)  are  significant  in  that  they  represent  the  same 
tendency  in  the  form,  i.  e.,  toward  an  increased  darkness  in  color.  I 
believe  that  the  increasing  darkness  of  the  stripes  (which  leads  to 
their  obscurity)  is  an  evidence  of  such  a  tendency.  This  explains 
the  fact  that  the  extremes  in  this  direction  (those  in  which  the  stripes 
are  obscured  and  which  have  been  described  as  distinct)  have  no 
distinct  geographic  range,  but  are  liable  to  crop  up  in  any  consider- 
able collection  of  specimens  from  almost  any  locaUty  in  the  range  of 
the  form.  Nevertheless  it  seems  to  be  evident  also  that  the  tendency 
is  much  more  pronounced  in  the  north  and  northeastern  than  in  soutih 
and  soutlieastem  parts  of  the  range,  although  a  considerably  larger 
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number  of  specimens  is  needed  from  the  latter  region  before  tliis 
point  can  be  definitely  demonstrated. 

Affinities. — The  only  apparent  near  relative  of  suialis  is  parieiaUs. 
I  have  already  discussed  this  relationship.  It  should  be  pointed 
out,  however,  that  the  fact  that  typical  specimens  of  svrtalis,  from 
Indiana  to  western  Pennsylvania,  have  frequently  a  small  amount  of 
red  pigment  on  the  sides,  also  points  toward  a  relationship  between 
these  two  forms.  Brown^s  (1904, 470-471)  ingenious  suggestion  that 
sifialis  is  related  to  radix  through  buUeri  has  little  to  recommend  it, 
for  from  my  point  of  view  there  is  no  evidence  from  the  scutellation 
that  sifialis  is  at  all  nearly  related  to  JmUeri,  although  the  general 
similarity  in  the  scutellation  and  the  intermediate  position  of  the  lat- 
eral stripe  in  the  latter  has  been  occasionally  seized  upon  as  indicative 
of  such  an  affinity,  while  there  is  no  evidence  either  in  the  position  of 
the  lateral  stripe,  scutellation,  or  geographic  distribution  that  it  is 
anything  but  distantly  related  to  radix.  To  establish  a  relationship 
with  the  forms  of  the  Radix  group  one  must  entirely  ignore  the  evi- 

concinnus parietalis sirtalis 
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Fio.  82.— Phtlooenetic  development  or  the  Sirtalis  oroup. 

dence  of  the  lateral  stripe  and  the  geographic  probabilities,  as  sirtalis 
entirely  overlaps  the  range  of  hutleri,  and  in  part  the  range  of  radix, 
without  showing  the  slightest  modification  in  any  character  that 
would  point  toward  any  close  relationship  with  either  form. 

CONCLUSION. 

Of  the  four  groups  into  which  I  believe  the  genus  Thamnophis  is 
differentiated,  the  Sirtalis  group  is  without  doubt  the  least  diver- 
sified. This  is  shown  by  the  fact  that  most  herpetologists  have  been 
willing  to  give  to  its  members  but  subspecific  rank,  owing  to  their 
evident  intergrading,  and  by  the  further  fact  that  variation,  geo- 
graphic or  otherwise,  is  very  slight.  If  we  grant  the  unity  of  the 
group  as  here  described  (fig.  82)  the  geographic  differences  may  be 
outlined  as  follows: 

1:  The  dorsal  scale  rows  are  19-17  in  most  forms,  the  only  departiire 
from  t.v^io  formula  being  in  southern  Mexico,  where  it  becomes  17-16. 
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2.  The  supralabials  are  normally  8  in  the  two  forms  in  Mexico  and 
7  in  the  others.     The  infralabials  are  normally  about  10  in  all  forms. 

3.  The  ventrals,  subcaudals,  and  tail  length  are,  so  far  as  known  at 
present,  practically  the  same  throughout  the  entire  range  of  the 
group. 

Thus  the  geographic  variations  in  the  scutellation  consist  of  a  maxi- 
mum of  19-17  dorsals  and  8  supralabials  in  the  form  whose  principal 
distribution  is  on  the  Mexican  plateau  (eques),  and  of  a  reduction  in 
the  dorsal  scale  formula  in  the  forms  to  the  southward  and  in  the 
number  of  supralabials  in  those  to  the  northward  of  the  range  of  this 
form.  It  only  remains  to  be  pointed  out  that  the  area  of  principal 
reduction  between  the  forms  with  a  different  scutellation  is  small. 

DISCUSSION  OF  ORIGINS. 

In  the  general  discussion  of  the  characters  and  variation  in  the 
genus,  as  well  as  in  the  detailed  discussion  of  the  various  forms,  I 
hold  to  have  established  two  fundamental  facts  as  follows:  (1)  That 
the  genus  Thamnophis  is  naturally  divided  into  four  groups  of  nearly 
equal  importance,  the  component  forms  of  which  are  directly  related; 
(2)  that  each  of  these  groups  is  represented  by  a  form  in  the  northern 
part  of  Mexico  and  in  southwestern  United  States  which  has  the 
maximum  scutellation  for  the  group.  To  what  extent  do  these  facts 
throw  light  upon  the  question  of  origins  ?  Darwin  pointed  out  in  his 
Origin  of  Species  that  on  the  principle  of  descent  with  modification 
the  only  rational  view  is  that  the  several  species  of  a  genus  have  been 
derived  from  a  common  progenitor  and  have  undergone  modification 
in  the  course  of  dispersal.  We  are  then  confronted  with  the  problem 
of  locating  the  center  of  origin  of  a  genus  before  we  can  intelligently 
search  for  laws  governing  the  modifications  which  have  resulted  in 
the  component  forms  as  we  find  them  at  the  time  of  our  study. 

Various  criteria  have  been  formulated  toward  this  end.**  At  least 
one  of  these  can  not  be  used  in  this  instance,  as  it  is  based  on  peculiar 
conditions  existing  in  one  group  of  animals:  it  is  the  direction  of  the 
annual  migration  routes  of  birds  (Palmfe).  Of  the  others  I  believe 
that  Adams's  sixth  criterion  is  of  the  most  general  and  easy  appli- 
cation as  well  as  logically  (assuming,  of  course,  the  theory  of  descent 
and  single  centers  of  origin)  the  most  reliable.  This  rule  is  that  the 
different  lines  of  dispersal  in  any  genus  radiate  from,  or,  conversely, 
converge  toward,  the  geographical  center  of  origin.  As  already  men- 
tioned, I  believe  that  this  rule  follows  logically  from  the  theory  of 
descent  formulated  by  Darwin,  so  that  if  only  the  lines  of  dispersal 
can  be  determined  in  any  group  in  which  there  are  more  than  one, 
it  should  be  relatively  easy  to  fix  upon  the. center  of  origin  of  that 
genus.     In  discovering  that  different  nearly  equal  groups  of  related 

.  <»  See  Adams  (1902  6). 
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species  occur  in  the  garter-snakes,  I  have  proof  that  different  lines  of 
dispersal  have  been  followed;  and  it  will  furthermore  be  recalled 
that,  as  I  have  defined  these  groups,  they  are  each  composed  of  forms 
which  are  distributed  linearly.  Wlien  I  find,  then,  that  nowhere 
else  in  the  range  are  all  of  the  groups  represented,  I  am  justified  in 
concluding  that  the  genus  has  had  its  origin  in  a  general  way  in 
northern  Mexico. 

As  a  corollary  to  this  criterion  is  Adams's  first  test,  namely,  that 
the  center  of  origin  is  the  location  of  the  greatest  differentiation  of  a 
type.  If  the  lines  of  dispersal  converge  toward  or  radiate  from  the 
center,  in  this  general  region  and  here  only,  it  should  be  possible  to 
find  representatives  of  each  group  or  lines  of  directly  related  forms. 
This  is  exactly  what  occurs  in  the  genus  Thamn/yphh,  In  no  region 
except  Mexico  can  there  be  found  representatives  of  all  of  the  four 
groups  of  garter-snakes,  while  at  least  to  the  northward  representa- 
tives of  but  one  or  two  groups  are  found  toward  the  outlying  parts 
of  the  range. 

The  application  of  either  of  the  above  tests,  however,  can  not,  in 
my  opinion,  be  trusted  to  indicate  more  than  the  general  region  in 
which  the  center  of  origin  of  the  garter-snakes  is  located,  for  in  a 
constricted  area  like  Mexico  and  Central  America  the  ^oups  differ- 
entiated in  one  part  must  of  necessity  remain  together  geoqraph- 
icdUy  until  they  emerge  into  a  more  extensive  land  area,  such  as  North 
and  South  America.  This  is  exactly  what  occurs,  for  the  four  groups 
occur  throughout  Mexico,  although,  as  will  be  showTi  lat^r,  they  prob- 
ably became  differentiated  in  a  particular  part  of  this  general  region. 

Another  test  that  has  been  suggested  is  the  one  laid  down  by  Allen 
that  synthetic  forms  will  be  found  at  the  center  of  origin.  It  is  one 
that  naturally  follows  an  acceptance  of  the  theory  of  single  centers 
of  origin,  and  is  closely  bound  up  with  the  first  two  criteria  cited — 
the  convergence  of  lines  of  dispersal  and  the  location  of  the  greatest 
differentiation  of  a  type.  At  the  center  of  origin  of  the  genus  of 
garter-snakes,  then,  theoretically  all  four  groups  should  be  repre- 
sented, and  the  representatives  of  these  groups  should  be  more  closely 
related  than  any  other  representatives  of  the  groups.  This  point 
is  (litlicult  to  test,  owing  to  the  fact  that  the  different  groups  as 
thev  diverge  genetically  and  often  geographically  may  converge  in 
appearance.  This  reduplication  of  forms  in  widely  separated  areas 
occurs  to  such  an  extent  in  the  garter-snakes  as  to  make  it  often 
dillicult  or  even  impossible  to  determine  specimens  without  a  knowl- 
edge of  the  locality  in  which  thev  were  taken.  This  parallelism  is 
brought  about  bv  the  reduction  in  size  which -takes  place  as  the 
groups  depart  from  the  center,  as  this  reduction  in  size  is  accom- 
panied by  a  reduction  in  scutellation.  Thus  every  group  has  forms 
which  arc  practically  identical  in  the  numlK*r  of  scales  in  each  series. 
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This  is  best  shown  in  the  end  forms.  Thus  in  huAeri  (Indiana,  Ohio, 
etc.),  ordinaides  (coast  of  Washington,  Oregon,  and  northern  Cali- 
fornia), scalaris  (Veracruz),  and  sumichrasti  (Veracruz)  the  scutel- 
lation  is  often  identical,  while  the  coloration  in  but  one  of  these, 
scaJariSj  can  be  relied  upon  as  a  differential  character.  As  stated 
above,  the  similarity  of  such  forms  often  makes  it  difficult  to  dis- 
tinguish between  parallel  and  synthetic  types,  but  an  exact  knowl- 
edge of  the  value  of  differential  characters  and  of  geographic  distri- 
bution and  trends  of  variation  will  allow  the  distinction  to  be  made. 
While  it  is  thus  impossible  to  accept  similarity  in  scutellation  be- 
tween the  forms  of  different  groups  as  always  indicative  of  nearness 
of  relationship,  it  is  significant  that  where  the  groups  come  together 
geographically  their  representatives  also  come  to  resemble  each 
other  closely  in  scutellation.  Thus,  in  megalops,  angustirastris, 
eques,  and  proximus  the  labials  are  practically  the  same  in  number, 
and  the  number  of  ventral  scutes  is  as  nearly  the  same  as  can  be 
expected  for  so  variable  a  series.  It  is  true  that  the  usual  dorsal 
scale  formula  in  megdlops  and  angusHrostris  is  21-19-17,  while  for 
proximus  and  eques  it  is  19-17,  but  it  must  be  remembered  that  it 
is  nowhere  higher  than  19-17  in  the  respective  groups  to  which 
eques  and  proximus  belong,  so  that  these  forms  resemble  megaJops 
and  angustirostris  more  closely  than  the  two  latter  are  resembled 
by  any  other  forms  of  the  SaurUus  and  Sirlalis  groups.  While, 
ther^fore^  similarity  in  scutellation  does  not  necessarily  in  itself 
(especially  at  the  limits  of  the  range  of  the  groups)  imply  close  rela- 
tionship, if  we  grant  the  evidence  of  the  other  criteria  that  the  center 
of  dispersal  is  in  Mexico,  there  is  no  objection  from  this  standpoint, 
for  angustirostris,  megalops,  eques,  and  proximus  give  every  indica- 
tion of  being  more  closely  related  to  each  other  than  any  other  four 
forms  in  the  different  groups.  If  this  is  true  it  restrict^  the  center 
of  origin  of  the  genifs  to  northern  Mexico. 

Two  other  criteria  of  Adams  may  be  considered  together,  i.  e., 
''continuity  and  direction  of  individual  variation  or  modification 
radiating  from  the  center  of  origin  along  the  highways  of  dispersal" 
and ''  direction  indicated  by  biogeographical  affinities."  Evidently,  it 
seems  to  us,  both  of  these  criteria  are  of  importance  in  any  investigar 
tion  of  this  kind,  for,  while  they  are  not  concerned  primarily  with  the 
conditions  at  the  center,  they  are  supreme  tests  of  the  genuineness  of 
tho  lines  of  dispersal,  which  must  be  determined  before  the  center 
can  be  located.  The  tests  can  be  reformulated  as  follows:  Are  the 
variations  in  the  forms  along  any  supposed  lines  of  dispersal  con- 
tinuous, and  is  it  probable  geographically  that  the  forms  are  related 
in  the  supposed  manner^  For  instance,  I  might  divide  the  garter- 
snake  into  several  groups  on  the  basis  of  similarity  in  the  number 
of  scale  rows,  but  if  I  then  applied  these  tests  we  would  find  that 
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not  only  would  the  forms  of  each  group  fail  to  intei^gTade  with  each 
other  in  their  variations,  but  that  it  would  be  extremely  improbable, 
in  view  of  their  ge^jgraphic  location,  that  they  were  at  all  closely 
relate^].  A.s  it  L».  each  yroup  is  fomud  of  a  line  of  direedy  rdaied 
fomuf,  tfu  extrem^Ji  of  which  are  very  di^nct,  but  thou  which  are  geo- 
yraptiicaUy  lunreJd  together  are  but  slightly  different  from  each  other. 

As  previously  stated,  I  believe  the  tests  used  above  are  valid, 
and  when  applied  show  the  utter  untenableness  of  the  hypothesis 
put  fon%'ard  by  Cope  and  Brown  that  the  center  of  dispersal  is  in 
southeastern  United  .States  and  that  sirtalis  is  the  ancestral  form. 
From  the  latter  standpoint  the  groups  which  we  have  distinguished 
in  the  genus  must  l>e  ignored  and  the  forms  connected  in  a  manner 
entirely  antagonistic  to  the  criterion  that  the  lines  of  dispersal  shall 
be  indicated  by  continuity  in  variation  and  be  in  harmony  with 
ger>graphic  probabilities.  Xote  in  the  diagram  of  affinities  given  by 
Brown  (19()4,  471)  that  the  lines  of  genetically  related  forms  fullfil 
the  requirements  of  neither  of  the  above  tests,  and  that,  admitting 
the  validity  of  our  own  gnmps,  we  can  get,  at  most,  but  three  lines 
radiating  from  eastern  North  America,  and  one  of  these  does  not 
reach  the  southeastern  States!  If  the  criteria  discussed  above  are 
valid  I  believe  that  they  indicate  unquestionably  that  the  center  of 
origin  is  in  northern  Mexico,  and  I  may  test  the  other  criteria  that 
have  been  formulated  bv  different  ^^Titers. 

Two  other  criteria  of  Adams  may  be  considered  together.  They 
are:  That  the  center  of  origin  i^-ill  be  marked  by  a  ''dominance  or 
great  abundance  of  individuals''  and  by  a  minimum  ''dependence 
upon  a  restricted  habitat/'  Neither  of  these  postulates  is  true  in 
this  genus,  for,  although  much  yet  remains  to  be  discovered  on  the 
habitat  relations  and  abundance  of  the  different  forms,  garter-snakes 
are  not  noticeably  abundant  but  rather  rare  in  the  desert  and  coastal 
regions  of  northern  Mexico  and  southern  New  Mexico  and  Arizona, 
while  in  many  places  in  North  America  they  are  almost  increditably 
numerous."  Again,  on  the  plateau  of  Mexico  and  in  southern  New 
Mexico  and  Arizona,  which  forms  the  home  of  three  of  the  groups, 
the  conditions  are  very  arid,  and  these  snakes  are  evidently  confined 
principally  to  the  immediate  vicinity  of  mountain  streams  and  similar 
envinmments  where  water  is  most  abundant.  On  the  other  hand, 
in  the  forested  regions  of  North  America,  notably  in  eastern  United 
States,  the  forms,  although  showing  habitat  preferences,  are  of  quite 
general  distribution.  This  is  exactly  what  one  might  expect  in  view 
of  the  preference  shown  by  these  snakes  for  a  moist  habitat.  It  has 
been  objected  that  this  habitat  preference  argues  against  the  con- 
dnsion  that  the  genus  originated  in  northern  Mexico.  I  can  not 
itheforce  of  this  argument,  for  it  seems  to  me  that  partially  aquatic 

»urgh  (1897,  212)  and  Ruthven,  p.  73,  in  this  paper 
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forms  may  originate  in  favorable  environments  in  arid  regions,  just 
as  strictly  aquatic  forms  may  do  so.  I  believe,  therefore,  that, 
in  cases  of  this  kind  at  least,  these  two  criteria  (abundance  and  least 
restriction  to  a  particular  habitat)  are  not  valid,  for  a  group  may 
originate  in  a  region  where  the  environmental  conditions  to  which 
it  is  adapted  are  more  restricted  than  elsewhere. 

The  fifth  criterion  of  Adams,  '*  Location  of  greatest  productiveness 
and  its  greatest  stability"  (Hyde,  1898,  p.  575),  is  in  the  main  inap- 
plicable in  tliis  study,  owing  to  our  almost  total  ignorance  of  the 
breeding  habits  of  the  various  forms.  It  seems  worth  recording, 
however,  that  the  most  dwarfed  forms  (those  with  the  smallest 
scutellation)  have  apparently  a  fewer  number  of  young  in  a  brood 
than  do  the  larger  forms,  as  might  be  expected.  For  example, 
butleri  generally  has  about  a  dozen  young  in  a  brood,  while  radix  may 
have  forty  or  fifty.  As  the  relative  productiveness  thus  seems  to  be 
correlated  with  size  in  this  genus,  the  location  of  the  area  of  greatest 
productiveness  would  be  near  the  center  of  origin,  but  even  if  this 
should  be  found  to  be  the  case  it  would  prove  only  that  the  test  can 
be  used  in  genera  in  which  the  forms  are  the  result  of  dwarfing. 
However,  as  said  above,  so  little  is  known  of  the  breeding  habits  of 
these  snakes,  that  it  is  hazardous  to  attempt  any  general  conclusions 
at  this  time. 

Another  criterion  that  is  quite  easy  to  apply  is  the  one  formulated 
by  Allen  in  1877  (1877,  378):  ^'The  representatives  of  a  given  species 
increase  in  size  toward  its  hypothetical  center  (rf  distribution,  which 
is  in  most  cases  doubtless  also  its  original  center  of  dispersal."  In 
snakes  it  is  doubtful  if  we  have  any  such  a  thing  as  ''adult  size"  in 
the  sense  employed  in  birds  and  mammals,  so  that,  without  some 
method  of  indicating  dwarfing,  this  criterion  is  valueless.  Fortu- 
nately we  believe  that  differences  in  the  number  of  scales  in  the  dorsal, 
labial,  and  ventral  series  is,  as  outHned  in  the  chapter  on  variation, 
an  index  to  the  relative  size  in  these  snakes,  and,  if  so,  we  have  in 
these  characters  a  ready  means  of  determining  the  relative  dwarfing 
of  the  different  forms,  even  if  young  specimens  alone  are  available 
for  study. 

Applying  this  criterion  to  the  conditions  outlined  in  the  description 
of  the  different  forms  the  results  are  startling,  for  in  every  group  the 
maximum  scutellation  is  found  in  the  form  which  inJiahits  northern 
Mexico^  u^hile  from  this  region  the  scutellation  decreases  progressively 
in  the  different  forms ^  so  that  the  minimum  is  ordy  found  in  the  forms 
which  constitute  the  extreme  ends  of  the  series,  and  are  thus  genetically 
and  geographically  most  distant  from  the  form  with  the  mxtximum  number 
(at  the  center).  In  other  words,  the  forms  of  the  same  group  are  progress- 
ively more  dwarfed  away  from  northern  Mexico.  [This  does  not  include 
those  forms  of  the  Sirtalis  group  {condnnus  and  sirtaMs),  which  are 
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based  only  on  color  characters.]  The  results  are  exactly  those  wjhich 
we  should  expect  if  the  criterion  is  a  valid  one,  and  the  center  of  origin 
is  in  the  northern  Mexico,  as  indicated  by  the  convergence  of  the 
lines  of  dispersal,  but  it  must  be  recognized  that  while  these  facts 
may  be  in  harmony  with  the  theory,  they  can  not  be  considered  as 
proving  it  until  the  cause  of  dwarfing  is  known. 

METHOD  OP  EVOLUTION  OP  THE  PORMS. 

It  is  not  the  purpose  of  this  paper  to  discuss  the  causes  of  evolution 
in  the  garter-snakes,  for  the  study  of  distribution  and  variation  alone 
can  not  encroach  upon  the  field  of  experimental  morphology  in  deter- 
mining the  causes  and  effects  of  the  processes  which  effect  the  animal 
form.  It  is  the  province  of  such  studies,  however,  not  only  to  point 
out  probable  origins  and  relationships,  but  also  to  search  for  the 
methods  of  evolution,  so  that  the  experimentor  may  work  intelli- 
■  gently  in  his  search  for  the  processes  which  cause  the  production  of 
one  species  from  another. 

If  the  range  of  the  forms  in  the  different  groups  of  garter-snakes  be 
carefully  examined  it  will  be  found  (1)  that  the  different  forms  of  the 
same  group  are  found  in  different  geographical  regions,  characterized 
by  different  environmental  conditions;  (2)  that  the  area  along  the 
common  boundary  of  two  forms  of  the  same  group,  where  transition 
in  characters  takes  place,  is  relative  narrow. 

These  conditions  are  exactly  in  harmony  with  Stone's  (1903,  659) 
statement  for  terrestrial  vertebrates  that  "we  never  find  two  geo- 
graphic races  or  subspecies  of  the  same  form  occurring  together, 
except  during  times  of  migration,"  and  Jordan's  (1905,  547)  statement 
that  **  given  any  species  in  any  region,  the  nearest  related  species  is 
not  likely  to  be  found  in  the  same  region  nor  in  a  remote  region,  but 
in  a  neighboring  district  separated  from  the  first  by  a  barrier  of  some 
sort.''  Steere  (1894,  419)  evidently  had  the  the  same  point  in  mind 
when  he  formulated  the  law  *'the  genus  is  represented  by  only  a 
single  species  in  one  place,"  but  he  expressed  it  too  generally,  for  as 
a  matter  of  fact,  as  shown  in  this  genus,  two  or  more  species  may 
occur  together  in  the  same  environment,  but  the  direct  relative  of 
any  species  is  to  be  found  not  in  the  same  but  in  a  neighboring  envi- 
ronment. In  the  light  of  the  results  of  this  investigation,  as  well 
as  the  known  instances  in  which  different  species  occiu*  in  the  same 
geographic  area  but  in  different  environments,  it  seems  expedient  to 
reformulate  the  law  to  read  as  follows:  Directly  related  forms  on  any 
line  of  descent  generally  occupy  neighboring  environments.  Although 
expressed  in  different  terms,  this  is  exactly  the  same  conclusion 
arrived  at  by  Ortmann  (1906,  512)  in  his  study  of  the  crawfishes  of 
Pennsylvania. 

At  the  present  time  it  seems  to  be  becoming  recognized  that  the 
abov"  '       -1  of  wide  application  among  the  higher  orders  of  vert©- 
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brates.  However,  any  attempt  to  determine  from  geographic  and 
variation  data  that  internal  factors,  the  direct  influence  of  environ- 
mental conditions,  or  in  fact  any  other  cause  is  responsible  for  this 
close  correlation  of  particular  forms  with  particular  environments 
must  fail  to  be  conclusive,  for  experimental  work  alone  can  definitely 
reveal  the  influence  of  the  environment  upon  the  dwarfing  and  scu- 
tellation  in  these  snakes.  In  the  case  of  the  garter-snakes,  however, 
it  should  be  noted : 

1 .  That  most  of  the  forms  are  the  result  of  dwarfing. 

2.  That  the  amount  of  dwarfing  does  not  seem  to  be  directly  as- 
sociated with  the  nature  of  the  environment,  for  the  form  inhabiting 
a  particular  region  is  only  slightly  different  from  its  nearest  neighbor 
in  the  same  group,  while  forms  of  widely  different  scutellation  may 
inhabit  the  same  region.  Thus  the  conditions  which  apparently  deter- 
mine the  scutellation  of  any  form  is  the  scutellation  of  its  inamediate 
progenitor,  and  the  dwarfing  which  it  has  itself  imdergone. 

While  therefore — although  it  is  without  the  province  of  the  present 
work  to  seek  to  determine  just  what  factors  in  the  environment 
make  it  unfavorable  for  these  snakes — I  believe  that  I  am  justified 
in  concluding  that  the  dwarfing  is  associated  in  some  way  with  the 
environment;  it  is  as  if  the  difi'erent  environmental  complexes  en- 
countered by  the  groups  as  they  radiated  from  the  center  of  dispersal 
were  generally  unfavorable,  and  the  most  tenable  hypothesis  is  that 
the  changed  conditions  of  environment  acted  as  a  stimulus  (unfavor- 
able to  growth)  upon  these  snakes  (Tower,  1906,  294-296).  If 
this  is  true,  isolation  while  attending  the  production  of  the  forms  in 
each  group  has  had  no  other  apparent  effect  than  that  of  keeping 
them  distinct  as  they  were  formed. 

Allen  (1876,  310)  concludes  from  such  evidence  that  the  environ- 
mental conditions  at  the  center  are  the  most  favorable  for  the 
existence  of  any  group,  and  Adams  (1904,  210)  that  the  center  of 
dispersal  corresponds  to  a  center  of  optimum  vital  conditions.  It 
follows  from  Adams'  standpoint  that  as  a  form  enters  other  regions 
in  which  there  are  any  changes  in  the  optimum  conditions  these 
changes  may  be  considered  as  unfavorable,  whether  they  are  in 
the  way  of  an  increase  or  decrease,  since  the  zero  point  of  a  stimulus 
corresponds  to  the  vital  optimum  and  is  situated  between  the 
minimum  and  maximum,  both  of  wliich  result  in  death.  However 
this  may  be,  the  following  facts  will  stand:  (1)  That  the  maximum 
scutellation  and  size  in  the  genus  Thamnophis  occurs  at  the  center 
of  dispersal,  and  the  forms  that  have  been  produced  in  the  history  of 
its  migration  have  been  formed  principally  by  dwarfing  and  by  a 
reduction  in  scutellation;  (2)  that  the  variation  in  the  nimiber  of 
scales  in  the  different  series  is  definite  and  not  promiscuous,  and  is 
correlated  in  a  remarkable  degree  with  changes  in  the  environment. 
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The  ilevelopment  of  the  different  groups  has  thus  been  orthogenetic. 
This  is  nowhere  better  shown  than  in  such  forms  as  radix^  where, 
as  one  passes  from  the  western  to  the  eastern  parts  of  the  range, 
not  only  the  average  but  also  the  maximum  and  minimum  num- 
bers of  plates  in  the  different  series  decrease  steadily,  until  the 
range  of  hutleri  is  reached;   and  that  this  is  in  some  way  associated 
with  the  environment  is  shown  in  the  numerous  instances  in  which 
the  transition  from  the  scutellation  of  one  form  to  that  of  another 
takes  place  rapidly,  and  along  the  boundary  of  different  sets  of  envir- 
onmental conditions.     Even  in  the  latter  instances  the  variations  are 
evidently  orthogenetic,  as  shown  by  the  fact  that  geographically 
there  are  marked  differences  in  the  maximum,  minimum,  and  aver- 
age number  of  scales  in  the  different  series.     I  have  failed  to  find  the 
sUghtest  evidence  that  forms  have  been  produced  by  mutations  in 
this  genus. 

From  these  facts,  then,  it  seems  to  me  that  the  most  tenable 
hypothesis  of  the  evolution  of  the  genus  TJiamnophis  is  that  it  orig- 
inated and  became  differentiated  into  four  main  groups  in  northern 
Mexico.  From  this  region  the  groups  radiated  in  all  directions,  but 
principally  to  the  northward,  and  wherever  they  entered  different 
regions  the  changed  environmental  conditions  acted  as  an  unfavor- 
able stimulus,  which  retarded  growth,  and  differentiated  the  groups 
into  dwarfed  forms.  If  this  explanation  is  the  true  one,  the  influence 
of  the  environment  \^athout  doubt  affects  the  young  snake  before 
birth,  since  the  scutellation,  at  least  as  regards  the  number  of  scales 
in  the  dorsal,  labial,  ventral,  and  subcaudal  series,  is  determined 
before  the  young  are  bom. 

THE   GARTER-SNAKES    AS    MATERIAL    FOR    EXPERIMENTAL    INVESTIGATION. 

So  far  as  I  know,  snakes  have  rarely  been  used  for  experimental 
purposes.  They  are  unfitted  for  this  both  by  the  fact  that  apparently 
but  one  brood  is  raised  each  year  and  that  they  are  difficult  to  keep 
in  captivity.  The  garter-snakes,  however,  are  free  from  both  of  these 
objections,  since  they  are  hardy  in  captivity,  and  while  raising  but  one 
brood  a  year  are  verj^  prolific.  For  these  reasons  they  should  present 
very  good  material  for  the  investigator,  the  more  so  as  they  may 
be  had  in  numbers  almost  anywhere  in  the  United  States.  It  should 
be  borne  in  mind,  however,  that  when  in  captivity  they  must  be 
kept,  as  nearly  as  possible,  in  natural  conditions. 

Undoubtedly  the  problems  that  should  first  be  attacked  are  the 
inheritability  of  the  scale  characters  and  the  influence  of  different 
factors  (inbreeding,  unfavorable  conditions  of  food  and  temperature) 
in  producing  dwarfing.  The  latter  problem  may  be  attacked  in  two 
wmjs:  An  attempt  may  be  made  to  cause  an  increase  in  size  and 
aflsttUation  in  dwarfed  forms,  such  as  hutleri  and  ordinoides,  or  to 
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produce  dwarfing  in  the  larger  forms,  such  as  radixj  elegans,  and 
megahps.  In  selecting  material  for  such  work,  however,  the  appa- 
ently  more  variable  forms  of  the  Radix  and  Elegans  groups  should 
be  chosen  in  preference  to  the  less  variable  ones  of  the  Sirtalis  or 
Sauritus  groups.  Properly  handled,  these  snakes  should  furnish 
the  best  material  not  only  for  the  investigation  of  the  problems 
peculiar  to  the  order,  but  also  for  the  study  of  general  problems  of 
heredity  and  evolution. 
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ADVERTISEMENT. 

The  scientific  publications  of  the  National  Museum  consist  of  two 
scries — the  Bulletin  and  the  ProceeJlngR, 

The  Bulletin^  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  or  less  extensive  works  intended  to  illustrate  the  collections 
of  the  U.  S.  National  Museum  and,  with  the  exception  noted  below, 
is  issued  separately.  These  bulletins  are  monographic  in  scope 
and  are  devoted  principally  to  the  discussion  of  large  zoological  and 
botanical  groups,  faunas  and  floras,  bibliographies  of  eminent  natural- 
ists, reports  of  expeditions,  etc.  They  are  usually  of  octavo  size, 
although  a  quarto  form,  known  as  the  Special  Bulletin,  has  been 
adopted  in  a  few  instances  in  which  a  larger  page  was  deemed  indis- 
pensable. 

This  work  forms  No.  t)2  of  the  Bulletin  series. 

Since  1002  the  volumes  of  the  series  known  as  "Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  bulletins. 

The  Proce,tdh}(ji<^  the  first  volume  of  which  was  issued  in  1878,  are 
intended  as  a  medium  of  publication  of  brief  original  papers  based 
on  the  collections  of  the  National  Museum,  and  setting  forth  newly 
acquired  facts  in  biology,  anthropolog}^  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  limited 
groups.  A  volume  is  issued  annually,  or  oftener,  for  distribution 
to  libraries  and  scientific  establishments,  and  in  view  of  the  impor- 
tanc(»  of  the  more  prompt  dissemination  of  new  facts  a  limited  edition 
of  each  i)Jip(»r  is  printed  in  pamphlet  form  in  advance. 

Richard  Katiibun', 
AinstHtant  Secrt'tary^  S/nif/tsonian  InstitiUio'n^ 
In  C/iarfje  of  the  United  States  Xatioval  Museum. 

Washington,  U.  S.  A.,  Jannanj  lo^  1900. 
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PKEFACE. 


This  bulletin  is  the  first  of  a  series  of  cataloj^ues  of  typ(»-speci- 
mens  of  recent  animals  which  the  U.  S.  National  Museum  intends  to 
publish  as  rapidly  as  circumstances  will  permit.  The  desirability  of 
formally  desijjnatiujf  a  pirticular  sjwcimen  to  represent  a  species  or 
subsp<?cies  is  an  idea  of  comparatively^  recent  origin;  and  although  it 
has  gained  general  acceptance  among  zoologists,  there  are  still  some 
who  doubt  its  importiince.  Though  there  are  perhaps  some  valid 
arguments  against  the  practice  on  theoretical  grounds,  there  can  be 
no  doubt  that  it  puts  an  end  to  uncertainties  with  which  curlier  nys- 
tenia tists  were  often  confronted. 

Tlie  pmctice  was  not  in  vogue  genenilly  when  the  National  Museum 
w  lis  establislied,  and  many  specimens  which  according  to  present  views 
ought  to  have  been  specrially  treasured  were  not  cared  for  more  than 
others,  while  the  methods  of  preparing  skins  of  mannnals  were  at  the 
same  time  very  crude.  It  has  resulted  from  these  circumstances  that 
the  t^^pc^-six'cimens  of  species  described  many  years  ago  are  not  in  as 
good  condition  as  th(»y  should  be.  Considering  the  earlier  point  of 
view,  however,  and  the  vicissitude.s  through  which  the  collections  have 
pjissed  in  th(»  course  of  a  half  century,  it  is  fortunate,  I  think,  that  the 
type-sp(»cimens  have*  not  fared  woi'se.  The  type-specimens  of  the 
more  nnently  described  sptries  of  mannnals,  lH>th  in  the  regular  series 
and  in  (he  (ollection  of  the  Biological  Survey,  an*  with  few  exceptions 
{)erfcct  or  nt»arly  so  and  very  accunitely  and  thoroughly  labeled. 

The  National  Museum  has  in  recent  years  fostered  the  depositing  of 
t ypi^-specimens  of  species  of  animals  of  all  classes,  and  in  this  has  hwi 
the  hearty  coopenition  of  numerous  American  zoologists  who  con- 
sider it  a  matter  of  imi>ortani*e  to  have  these  standards,  as  they  may 
b«'  called,  permanently  preservexl  in  the  national  collection. 

Frkdkrick  W.  Truk, 
J/ead  Curator  J.h'j>artnu-nt  of  Blohnnj. 


INTRODUCTION. 


This  catalogue  includes  all  type-specimens  of  mammals  known  to  be 
in  the  U.  S.  National  Museum  on  July  1,  1908.  It  embraces,  besides 
th(^  general  collection  in  the  Division  of  Mammals,  the  largo  collection 
of  American  mammals  made  by  the  Bureau  of  Biological  Survey  of 
the  IT.  S.  Department  of  Agriculture.  The  latter  collection  is  kept 
in  a  .special  hall  of  the  Museum  and  is  under  the  direct  charge  of  the 
chief  of  the  Biological  Survey.  In  the  prepamtion  of  this  catalogue, 
one  author  has  represented  the  Division  of  Mammals  and  the  other  the 
Biological  Survey,  and,  though  each  is  responsible  only  for  the  facts 
concerning  the  types  in  the  collection  with  which  he  is  oflBcially  con- 
nected, the  entire  manuscript  and  proof  have  passed  through  the 
hands  of  both  authors.  The  joint  authorship  has  had  correspond- 
ingly the  joint  direction  of  Dr.  F.  W.  True,  head  curator  of  biology 
and  curator  of  mammals,  U.  S.  National  Museum,  and  Dr.  C.  Hart 
Merriani,  chief  of  the  Bureau  of  Biological  Survey,  U.  S.  Dejmrtment 
of  Agriculture.  Dr.  True  has  in  addition  contributed  all  the  facts 
concerning  the  types  of  cetaceans  and  has  read  the  entire  proof.  It 
should  be  said  also  that  this  catalogue  was  begun  in  the  Division 
of  Mammals  eight  years  ago,  under  the  direction  of  Mr.  Gerrit  S. 
Milh^r,  jr.,  assistant  cunitor  of  mammals. 

The  list  includes  types  (or  holotypes)  and  cotypes,  and  lectotypes 
and  chirotypes,  as  detined  b}'^  Thomas  (Proc.  Zool.  Soc.  London,  1893, 
pp.  1^41-242)  and  Schuchert  (Bull.  U.  S.  Nat.  Mus.,  58,  Pt.  1,  pp.  7-18). 
Appended  to  the  main  list  of  the  types  now  in  the  Museum  is  a  smaller 
one,  comprising  those  which,  according  to  the  records,  should  be  in 
the  national  collection,  but  which  have  been  lost  or  destroyed  by 
various  accidents. 

The  name  of  the  species,  or  subspecies,  is  given  as  it  occurs  in  the 
original  description,  followed  by  a  reference  to  the  place  and  date  of 
its  publication.  This  is  followed,  when  necessary  owing  to  changes 
made  by  suhsecjuent  authors,  by  the  name  now  currently  used  for  the 
species  or  subspecies.  The  current  name  is  preceded  by  the  sign  of 
(Mjuality  (  -)  and  followed  by  a  citation  of  the  authority  for  its  use,  if 
such  has  been  found. 

The  citations  are  followed  by:  (1)  Museum  catalogue  number.  (2) 
Natures  of  specimen,  whether  skin  and  skull,  or  skull  only,  or  skin  only, 

VII 


KRRATA. 

Page  35,  line  25,  for  orizibit  rwwi  (mzdbie. 

Page  48,  line  13  from  bottom,  for  panamintimuit  rend  panamirUimu. 

Page  144,  after  line  18,  insert  =  LophtiromyH  aquihis  (Trne).     See  Thomas,  Proc. 

Zool.  Soc.  London,  1896,  p.  795. 
Page  156,  after  line  22,  insert  genus  jAjphnnmiys  and  entire  ac(x>nnt  of  Afwi  aqfsilut 

True,  p.  144. 
Page  231,  line  13  from  bottom,  for  homiMX  read  horrixus. 
Page  234,  line  4  from  bottom,  for  NeurnthrirhvA  read  Nenrotrichuit. 


CATALOGUE  OF  THE  TYPE-SPECIMENS  OF  MAMMALS 

IN  THE  UNITED  STATES  NATIONAL  MUSEUM, 

INCLUDING    THE    BIOLOGICAL 

SURVEY  COLLECTION. 


Order  MARSUPIALIA. 
Family  DIDELPHYIDiE. 

Genus  OIDELPHIS. 
Didelphis  yucatanensis  cozumelae  Merriuin.        Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wa»h..  XIV,  piK  101-102,  July  15),  1001. 

108408.  Skin  and  skull.  Adult  male.  Cozumel  Island,  Yucatan, 
Mexico.  April  1(>,  1001.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  14700. 

Well-mnde  skin  in  good  condition;  sknU  perfect,  except  for  absence  of 
three  riglit  lower  preniolarR. 

Didelphis  richmondi  Allen.  Biological  Survey  collection, 

Hull.  Anier.  Mns.  Xnt.  IIlKt.,  XIV,  pp.  ITH-ITIJ.  pi.  24,  fljj. .%  .Tune  15,  1001. 

Hiio-  Skin  and  skull.  Adult  female.  Greytown,  Nicaragua.  Feb- 
ruary 10,  1892  (not  February  7,  as  in  original  description). 
Collected  by  Dr.  C.  W.  Richmond.    Original  number  16. 

Woll-niade  skin  in  pMxl  condition:  8kiin  iH»rfei't,  except  for  absence  of 
one  rlKht  npper  premolar,  two  left  lower  premolars,  and  two  lower  Incisors. 

Didelphis  marsupialis  tabascensis  Allen.  Biological  Survey  coll. 

Hull.  Amer.  Mns.  Nat.  Hist..  XIV,.  pp.  173-174,  pi.  23.  flgs.  1-2,  6;  pi.  24, 
rtjr.  2,  Juno  15,  1001. 

=  Didelphis  mes-americana  tabascensis  (Allen).    See  Allen,  op.  cit^  JCVl^  p. 

257,  An^nst  IS.  1002. 

100512.  Skin  and  skull.  Adult  male.  Teapa,  Tabasco,  Mexico; 
April  T,  1900.    Collectecl  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Original  numlxT  14118. 

Well-made  skin  in  good  condition;  skuU  i)erfect,  except  f6r  absence  of 
two  loft  uviter  and  one  left  lower  pr^nolars,  and  four  upper  iDdflOTB. 

45336—08 !♦  1 


Z  DIDKLPHI8 — MARM08A. 

Didelphis  marsupialis  texensis  Allen.       Biological  Survey  collection. 

Hull.  AiiHT.  Mus.  Nat.  Illst.,  XIV,  i»|).  172-173.  June  15,  1901. 

=Didelphis  mes-americana  texensis   (Allen).     See  Allen,  o|>.  cit.,  XVI,  p. 
256,  August  18,  irK)2. 

Hi§4-  Skill  and  .skull.  Adult  male.  Brownsville,  Texas.  April  13, 
1892.     Collected  by  F.  B.  Armstrong.     Original  number  12. 

Well-made  skin  In  ff<x>d  condition:  skull  perfect,  except  for  absence  of 
occipital    condyles. 

Didelphis  yucatanensis  Allen.  Biological  Survey  collection. 

Hull.  Amer.  Mus.  Nat.  Hist..  XIV.  pp.  17H-171),  .Tune  15,  r.K)l. 

108209  (not  100299,  as  in  original  description).  Skin  and  skull. 
Adult  male.     Chichenitza,  Yucatan,  Mexico.     February  1,   1901 

(not  January  29.  1901,  as  in  original  description).     Collected  by 

E.  W.  Nelson  and  E.  A.  Goldman.     Original  number  14408. 

Well-niade  skin  in  good  condition,  with  a  small  bare  si)Ot  on  right  shoal- 
der:  skull  i)erfect,  except  for  absence  of  one  right  upper  premolar  and  three 
left  lower  premolars. 

Genus  MARMOSA. 

Marmosa  insularis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  Xll,  pj).  14-15.  January-  27.  18J)8. 

89215.  Skin  and  skull.  Adult  male.  Maria  Madre  Island,  Tres 
Marias  Islands.  Mexico.  May  10,  1897.  Collected  by  E.  W. 
Nelson  and  E.  A.  Goldman.    Original  number  11028. 

Well-made  skin  in  good  condition ;  skull  iwrfect,  except  for  slightly  broken 
audital  bullje  and  small  i)erforation  in  brain  case. 

Marmosa  murina  mexicana  Merriam.     Bioloo^ical  Survey  collection. 

Proc.  Biol.  S(H-.  Wash.,  XI,  p.  44,  March  1<>,  l.Sl)7. 

71520.  Skin  and  skull.  Immature  male.  Juquila,  Oaxaca,  Mexico. 
Februarv  28,  1895.  Collected  bv  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  7571. 

Well-made  skin  in  good  condition ;  skull  perfect. 
Marmosa  oaxacas  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  pp.  43-44,  March  10,  1.S07. 

08240.  Skin  and  skull.  Adult  female.  Oaxaca,  Oaxaca,  Mexico. 
August  14,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  0571. 

Well-made  skin  in  good  condition,  except  for  a  bare  spot  on  the  rump; 
skull  perfect. 


META0HIRU8 — CABAS80US TATU MYRMECOPHAGA.  8 

Genus  METAC^IRUS. 
Metachirus  fuscogriseus  pallidus  Allen.     Biological  Survey  collection. 

Hull.  AuHT.  MiiH.  Nat.  Hist.,  XIV,  pp.  215-1217,  July  3,  10()1. 

581 5S.  Skin  and  skull.  Adult  male.  Orizaba,  Vera  Cruz,  Mexico. 
January  '24,  1804  (not  June  24,  1894,  as  in  original  description). 
Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Original  nmnber 
5740. 

Well-made  skin  in  jroocl  condition;  skull  i)erfcct. 

Order  EDENTATA. 
Familv  DASYPODID.?^:. 

Genus  CABASSOUS. 
Tatoua  (Ziphila)  centralis  Miller. 

Troc.  Biol.  Stx*.  Wash.,  XIII.  p.  4,  ftp*.  1.  2,  .January  31.  1809. 

=Cabassous  centralis  (MiUi»r).     See  Pahner^Proo.  Biol.  Soc.  Wash.,  XIII, 
I».  72,  September  28,  181 K). 

JHfll-  Skin  and  skull.  Adult  female.  Chamelicon,  Honduras, 
flanuary  8,  1891.  Collected  by  Erich  Wittkiigel.  Original  num- 
ber 8.     Catalogued  May  23,  1891. 

F<)ruierly  mounted;  now  a  well-made  skin  in  go<Hl  condition,  nine  or  ten 
sfaN»s  missinjr  from  carapace.  Skull  nearly  i)erfect;  somewiiat  Injured 
ahout  the  bulhe.  All  the  tet»th  in  ui>i)er  jaws  lost  except  tirst  left  l)remolar; 
all  in  the  lower  jaw  jirestrnt  exeei)t  the  first  left  premolar. 

Genus  TATU. 
Tatu  novemcinctum  texanum  Bailev.       Biological  Survev  collection. 

North  Amer.  Fauna.  No.  25,  i)p.  r>2-00,  tigs.  5-7,  Octob<»r  24.  1?K)5. 

J  J:]  lis-  Skin  and  skull.  Adult  male.  Brownsville,  Texas.  June  10, 
lsi):>  (not  190*2  as  in  original  description).  Collected  by  F*.  B. 
Armstrong.    Original  number  4. 

Well-made  skin  in  good  condition;  skull  perfect. 

Familv  MYRMECOPHAGID.?^. 

Genus   MYRMECOPHAGA. 

Myrmecophaga  centralis  Lyon. 

Proc.  r.  S.  Nat.  Mus.,  XXXI,  No.  141K*,  p.  570.  pi.  14,  figs.  1,  3,  November 

14,    UHM). 

15<)():5.  Skull  (no  skin).  Young  adult.  Pacuare,  Costa  Rica.  June, 
18Tr>.  Collected  by  Jose  C.  Zeledon.  Original  number  86.  Cata- 
logued June  10.  1878. 

Skull  perfect;  no  record  of  a  skin. 


4  BAL^NOFTEBA KOOIA. 

Order  CETE. 
Family  BAL^NID^. 

Genus  BAL-^NOPTERA. 

Balsnoptera  davidsoni  Scammon. 

Pn)r.  Califoniia  Acad.  Scl.,  IV,  p.  20J),  printed  In  advance.  October  4,  1872; 
True,  Smithsonian  Contributions  to  Knowledge,  XXXIII.  pp.  01  and  203, 
pi.  25,  flg.  1 :  pi.  23,  flg.  1 ;  and  pi.  26,  flg.  1. 

12177.  Skull.  Adult  female.  Admiralty  Inlet,  Puget  Sound,  Wash- 
ington. October,  1870.  Collected  by  Capt.  C.  M.  Scammon. 
Catalogued  February  G,  1872.  ' 

Skull  in  good  condition. 

Type  not  designated  by  number.     See  True,  op.  Hi.,  p.  91. 

Family  PHYSETERID.E. 

Genus  KOGIA. 
Kogia  floweri  Gill. 

Amer.  Nnt.,  IV,  p.  738;  flg.  167,  p.  730,  and  flg.  172,  p.  741,  1871. 

8016.  Mandible  and  water-color  tiketch  of  entire  animal  (the  *' por- 
trait "  mentioned  by  Dr.  T.  N.  Gill).  Off  Mazatlan,  Slnaloa, 
Mexico.  1868.  Collected  by  Col.  A.  J.  Grayson,  U.  S.  A.  Cata- 
logued in  1868. 

Posterior  end  of  mandible  broken  and  a  few  t«eth  lacking.  Water-color 
sketch  (188  by  52  mm.)  in  good  condition. 

Type  not  designated  by  number.  In  the  original  description  it  is  said  to  be 
based  on  "jaw  and  portrait" 

Kogia  goodei  True. 

Bull.  U.  8.  Nat.  Mas.  No.  27.  Great  International  Fisheries  Exhibition,  Lon- 
don, 1883.  United  States  of  America.  H.  Catalogue  of  the  Aquatic  Mammals 
exhibited  by  the  TJ.  S.  National  Museum,  p.  630,  table,  and  p.  641,  list.  Nomen 
nudum. 

=  Kogia  breviceps  (Blainville).  See  True,  Report  U.  8.  Fish  Commission  for  1883. 
Suggestions  to  Keepers  U.  8.  Life-Saving  Stations,  etc.,  relative  to  collecting 
and  preserving  specimens  of  Whales  and  Porpoises,  pi.  8,  fig.  22. 

■ 

iH^i-  Cant  of  entire  animal,  and  skeleton.  Adult  female.  Spring 
Lake,  New  Jersey.  Received  in  the  flesh  from  H.  S.  Rowland, 
April  27,  1883.    Original  number  of  cast  40.    Catalogued  April 

27,  1883. 

Cast  in  good  condition;  in  storage. 

Skeleton  in  good  condition;  on  exhibition. 

No  description  of  this  species  has  been  published.  The  name  occurs  in  the 
table  and  list  cited  above.  Two  specimens  are  mentioned,  the  above  and  one 
'n>m  Florida,  represented  by  t\i©  maoj^blb  wid  b^  \vbotA.\s5ca!3ha, 
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Family  ZIPHIID.?*:. 

Genus  ZIPHIUS. 

Ziphius  grebnitzkii  Stcjne^er. 

Proc.  U.  S.  Nat.  Mus.,  VI,  p.  77,  June  22,  1883. 

20993.  Skull.  Bering  Island.  Autumn  of  1882.  Collected  by  Dr. 
L.  Stejneger.     Original  number  1521.      Cataloguexl  November  24, 

1883. 

Type  (lesignkted  by  Dr.  L.  Stejnejjjer's  original  nuinl)er  1521=Museuni  No. 
20993.  "  • 

Hyperodon  semijunctus  Cope. 

Prot!.  Acad.  Nat  Sci.  Phila,,  1865,  p.  280,  or(iere<l  published  December  26.  1865. 
Ilyperoodon  semijunctus  Cope.  See  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1869, 
p.  31. 

= Ziphius  cavirostris  G.  Cuvier.    See  True,  Proc.  U.  S.  Nat  Mus.,  V^lll,  p.  585. 

21975.  Skeleton.  Young  female.  Charleston  Harbor,  South  Caro- 
lina. March,  1861.  Collected  by  Dr.  G.  E.  Manigault.  Cata- 
logued July  15,  1885. 

Skeleton  in  fair  condition,  nearly  complete. 

Type  not   designated    by  number.     Described   while  in   possession  of  the 
Charleston  Museum.    Since  then  acquired  by  the  U.  S.  National  Museum. 

Genus  MESOPLODON. 

Mesoplodon  stejnegeri  Time. 

Proc.  U.  S.  Nat  Mus.,  VllI,  p.  584,  pi.  25,  October  19,  1885. 

21112.  Cranium.  Young.  Bering  Island.  1883.  Collected  by  Dr. 
L.  Stejneger.     Catalogued  February  2,  1884. 

Tympanic  and  malar  bones  lacking,  pterygoids  imperfect. 
Descri))tion  based  on  one  specimen,  mentioned  by  number. 

Genus  BERARDIUS. 
Berardius  bairdii  Stejneger.     See  page  287. 

Family  DELPHINID^. 

Genus  PHOC-<CNA. 

Phocaena  dalli  True. 

Proc.  U.  S.  Nat  Mus.,  VIII,  p.  95,  pis.  2-5,  May  20,  1885;  Bull.  IT.  8.  Nat 
Mus.,  No.  36,  p.  123,  1889. 

217^)2.  Skull.     Adult  male.     Strait  west  of  Adakh  Island,  Aleutian 

Group,  Alaska.     August  13,  1873.      Collected  by  Dr.  W.  H.  Dall. 

Original  number  1554.     Catalogued  April  23,  1885. 

Skull  in  good  condition,  but  earbones,  malars,  and  upper  teeth  lacking  and 
one  pterygoid  broken. 


K  YBfff'.XSK KETDOBTA. 

1':'^.  ry/  '^njdruili>  *\**\/xuXih\  ^y  r^rioirvrr.  Cm  f^ige  98  of  the  origina] 
';/«'.r".:/;>^f.  zsi*rH:*nT*'.x:.*iti^^  are  /iv*rn  of  '"th*-  lyj^r  ?kiill  of  Pkocann  Dalii" 
^r.  ;ax'-  i'-^*.  B'iii'rtin  V.  s.  NV.:'/r^i  >r»ram.  No.  'Mi.  the  flune  messaremeiitB 
A/*r  /:7*rr.  ;s/*'l  tf»<r  tyjj^  >h*:r»r  iryi^at^i  ae  No.  iM7e2. 

Phocsna  lineata  ij9\ff.. 

Pry:.  ,\/a/J.  Nat.  SrH.  P^jiU.,  I97<.  p.  i:^.  onlere<l  pabluhed  Jane  29,  1876. 

r=  ?Pboc«na  phoccna    Linn;frri^  .    S^re  True.  Ball.  T.  S.  Nat.  Mob.,  No.  98^  p. 
MK  arid  al.'y;  pp.  117.  IH*,  and  130.  IS^*. 

4HH-  ^'^*^  ^^f  f?ntir<.*  aDifiml,  and  .'•kull.  Hudson  River,  New  York. 
K^;f'ffiv^-d  at  the  I'.  S.  National  Museum.  February  22,  1876,  from 
John  Walla/'e.  Ca^st  (no.  11^^  catalogue<l  January  20,  1876;  skull, 
April  22,  187y. 

Caift  and  hkull  in  k^k^I  c^>ndition. 

"  J»^pn:Hr;nterl  by  a  sintrlff  H[iecimen  which  wa«  taken  in  the  harbor  of  New 
York  not  many  month."!  ai^>,  and  i>ent  to  the  Smithsonian  Institation  where  the 
nkelet/fii  \n  now  prei^erved  "  ■  Cof»e;. 

Sk*;Iet/in  I'lHt.    See  True,  op.  ri/.,  p.  117. 

Ty[K;  not  rlf^iimate^l  by  niiniljer.    Cope  n.'fen<  to  but  one  specimen,  the  above. 

Phocaena  vomerina  (jill.     Cotypes. 

I'nxj.  A«-arl.  Nat.   Sci.  Phila.,  1865,  p.  178,  ordere<i  published  September  26, 

1WV5. 

=  Phoccna  phocaena  f  Linnieuff).     See  True,  Bull.  V.  S.  Nat  Mua.,  No.  36,  p.  118. 

18WI. 

4141i.  KoHtruni  and  part  of  brain-ctise.  Adult.  Puget  Sound.  Col- 
lected by  Dr.  (J.  B.  Kennerly.     Catalogueti  July,1860. 

A  littlf;  hau  1>een  rut  off  the  nkull  behind  the  orl)iti«.  Malars,  pterygroids,  and 
t4*(fth  lackin)^. 

IJIS}-  Skill  and  skull.  Young.  San  Francisco,  California.  Coilei'ted 
by  Dr.  William  Stimi>son.     Catalogued  April  20,  1861. 

Cotyi^eH  not  <leBigiiated  by  number.  The  two  above  8pecimen8  are  the  only 
one8  in  the  collection  having  the  data  given  by  Dr.  T.  N.  Gill. 

Genus  PSEUDORCA. 

Orca  destructor  Cop*». 

Pn)c.  Aca<l.  Nat.  Sci.  Phila.,  1860,  p.  293,  ordere^l  published  October  30,  1866. 

^Pseudorca  crassidens  (Owen).     See  Tnie,   Bull.  I  J.  S.  Nat  Mus.,  No.   36, 
p.  M:J,  1HH9. 

8G7?>.  Beak  and  mandible.  Pacific  Ocean,  off  Paita,  Peru.  Received 
from  C/ol.  Ki.  Jewett  (see  Smithsonian  Repoit,  1860,  p.  80). 

In  gtxxl  condition. 

IX»wription  ba.so<i  u])on  one  specimen,  designated  by  number. 


OLOBICEPHALUS — GBAMPUS — SAGMATIAS — LAGENORHYNCHUS.     7 

Genus  GLOBICEPHALUS. 

Globiocephalus  scammonii  Co|>c. 

Proc.  Acad  Nat.  Hv\.  Phila.,  p.  21,  1869;  Dall  in  Scammon's  Marine  MammalH, 
1874,  p.  iKm. 
=Globicepha1us  scammoni  (Coj)e).     S«»e  True,  Bull.   U.  S.  Nat.  Mus.,  \o.  36, 
1889,  i>.  189. 

1)074.  Skull.     ''Coast  of  Ijowhv  California  in  latitude  31^,  land  10 

miles  distant.     December  14,  18(52."    (Scammon,  Marine  MammaLs, 

1874,  p.  8(5.)    Collected  by  Capt.  C.  M.  Scammon.     Catalogued 

October  25,  1869. 

In  gcxxl  condition. 

For  considering  this  siHHjimen  the  type,  see  True,  op.  cU.^  p.  139  and  p.  140. 
Two  niandibk^s,  Noh.  9075  and  9076,  in  the  National  Museum  formed  part  of 
the  original  material.     They  may  be  considered  as*  paratypes. 

Genus  GRAMPUS.     . 

Grampus  stearnsii  Dall. 

Proc.  (California  Acad.  Sci.,  V,  p.  13,  printe<l  in  advance  January  29,  1873. 
=Grampu8  griseus  (Cuvicr).     See  True,  Bull  (J.  S.  Nat.  Mus.,  No.  36,  p.  125, 1889. 

13021.  Mandible.     Monterey,  California.     Collected  by  Capt.  C.  M. 

Scammon.     Catalogued  in  1873. 

"Two  jaws  of  this  animal  are  in  my  han<lH  for  examination."     ( Dall  in  Scam- 
inon*s  Marine  Mammals,  1874,  p.  299. ) 
For  considering  this  8i)ecimen  the  tyjHJ,  see  True,  op.  cU.^  p.  130. 

Genus  SAGMATIAS. 

Sagmatias  amblodon  Cope. 

PRM'.  Acad.  Nat.  Sci.,  Phila.,  1866,  p.  294,  ordere<l  pul)lishe<l  ()ctol)er  :W,  1866; 
True,  Bull.  V.  S.  Nat.  Mas.,  No.  :^,  p.  106,  1889. 

3SS7.  Skull.      Old  adult.      "Caught  at  sea."      Locality  unknown. 

(See  ('ope  and  True,  loc.  cit,)    Collected  by  the  ship   VhicemuH^ 

of  the  United  vStates  Exploring  Expedition.     Catalogued  June  20, 

1 S60. 

Skull  in  goo<l  ctmdition,  but  one  tympanic  l)one  lacking  and  the  other  broken, 
malars  lat^king  and  one  pterygoid  broken. 

Typi»  not  designateii  by  number.  There  was  but  one  si>ecimen  taken  by  the 
ship  Vincennes^  locality  not  known,  but  probably  lietween  Cape  Horn  and  Lima, 
Peru,  or  Australia,  or  New  Zealand.  This  specimen  is  No.  Ii887.  See  True, 
op.  rit.,  p.  UX),  table. 

Genus  LAGENORHYNCHUS. 

i-.agenorhynchus  gubernator  Cope.     Cotyj^es. 

PrcM.  Aciid.  Nat.  Sci.  Phila.,  1876,  p.  138,  ordered  published  June  20,  1876. 

=  Lagcnorhynchus  acutus  Gray.     See  True,  Bull.  U.  S.  Nat.  Mbs.,  No.  36,  1889, 

p.  8:5. 


8  LAGENOBHYNCHU8. 

1^305  and  12306.  Plaster  casts  (No.  2)  made  and  colored  from  a  fresh 

specimen.     Cope  remarks:  '*This  delphinoid  was  taken   by  the 

r.  S.  Fish  Commission  at  near  the  same  locality  as  the  last"  [i.  e., 

near  Portland,  Maine.      "The  last,"  Z.  perspicillaitis^  was  really 

from  Cape  Cod,  Ma&sachusetts,  but  Z.  gubemator  was  from  Casco 

Bay,  near  Portland,  Maine.     F.  W.  True]. 

Casts  in  good  condition. 

Cotypes  not  designated  by  numbers. 

Delphinus  longidens  Cope. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  295,  ordered  published  October,  1866. 

=Lagenorhynchu8  obliquidens  Gill.     See  True,  Bull.  U.  S.  Nat.  Mas.,  No.  36, 

p.  99,  1889. 

3886.  Skull.  Young  adult.  Locality  unknown.  See  True,  ^yt;.  ^V., 
p.  99.  Collected  by  the  United  States  Exploring  Expedition. 
Catalogued  June  20,  1860. 

Skull  considerably  broken;  tbe  malars,  earbones,  a  portion  of  the  pterygoids, 
and  most  of  the  teeth  absent 
Type  not  designated  by  number.    CJope  had  only  one  8X)eeiinen,  No.  3886. 

Lagenorhynchus  obliquidens  Gill.     Cotypes. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1865,  p.  177,  ordered  published  September  26,  1865; 
True,  Bull.  U.  S.  Nat.  Mus.,  No.  36,  p.  96,  1889. 

1961, 1962,  and  1963.  Skulls.  Pacific  Ocean,  near  San  Francisco,  Cal- 
ifornia. "Obtained  at  San  Francisco,  California."  (Gill,  loc.  cit.) 
Collected  by  Lieut.  W.  P.  Trowbridge,  U.  S.  A.  Catalogued 
October  24,  1865. 

Skulls  in  good  condition,  but  earbones,  all  but  one  malar,  and  many  teeth 
lacking. 

No  type  designated  by  Dr.  T.  N.  Gill  in  the  original  description.  For  consider- 
ing these  specimens  cotypes,  see  True,  op,  c?Y.,  p.  98. 

Phocsena  pectoralis  Peaie. 

U.  S.  Explor.  Exped.,  VIII,  Mamm.  and  Omith.,  p.  32,  pi.  6,  fig.  1,  1848. 
=Lagcnorh3mchu8  electra  Gray.    See  True,  Bull.  U.  S.  Nat.  Mus.,  No.  36,  p.  100, 

1889. 

4108.  Mandible.  Adult.  Hilo  Bay,  Hawaii.  Collected  by  U.  S. 
Exploring  Expedition.  No.  32,  Peale's  list  of  specimens,  loc.  cit.^ 
p.  306.     Catalogued  June  26,  1860. 

Mandible  in  good  condition;  teeth  much  worn. 

Type  not  designated  in  the  original  description,  but  see  True,  op.  ci^,  p.  101. 

Lagenorhynchus  perspicillatus  Cope.    Cotypes. 

Proc.  Acad.  Nat.  Sci.  Phila,,  1876,  p.  136,  pi.  4,  ordered  published  June  20,  1876. 

=Lagcnorhynchu8acutu8Gray.    See  True,  Bull.  U.S.  Nat.  Mus.,  No.  36,  p.  85, 1889. 

"This  species  is  reprei»ented  in  the  collections  of  the  Smithsonian  Institation 

numerous  cninia,  some  skeletons  and  a  colored  cast  of  the  natural  size,  taken 

►he  United  States  CJommiaBvoiv  ot  Fiabftriea,  near  Portland,  Maine"  (Cope). 
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li'i 


The  foregoing  locality  is,  1  believe,  incorrect.  It  should  be  Woods  Hole, 
Mass.,  or  else  Cape  Cod.  J  think  cast,  No.  12939,  Woods  Hole,  Mass.,  (original 
No.  3),  and  the  whole  series  of  skulls  and  mandibles,  Nos.  14228  to  1432(i,  and 
probably  also  Nos.  14.'W5  and  14362  to  14373,  are  to  1k»  reganled  as  cotyj^es. 
Two  or  three  of  these  skulls  were  missing  when  the  collection  was  checked  up 
in  1905.  No.  14335  is  marked  *  Skeleton  without  a  head,'  but  it  is  on  exhibi- 
tion and  there  is  a  skull  on  it  now.  This  seems  to  be  the  only  skeleton  in 
the  lot."     F.  W.  True. 

Genus  LISSODELPHIS. 
Delphinapterus  borealis  Peale.     See  page  287. 

Genus  DELPHINUS. 

Delphinus  albimanus  Peale. 

r.  S.  Explor.  Exped.,  VHI,  Mamm.  and  Omith.,  p.  33,  pi.  7,  fig.  1,  1848. 
=  Delphinus  dclphis  Linnaeus.    See  True,  Bull.  U.  S.  Nat.  Mus.,  No.  36,  p.  45, 1889. 

|]fj.  Mounted  skin  and  jaw.     Female.     Off  the  coadt  of  Chile,  lat. 

2r  16'  S.,  long.  75^  30'  W.     Collected  by  U.  S.  ship  Peacock. 

No.  31,  Peale's  list  of  specimens,  op,  cit. ,  p.  305.     Catalogued  June 

2f),  1860.     For  further  information,  see  True,  op.  cit.j  p.  55. 

Mounted  specimen  is  in  fair  condition  for  a  cetacean  skin;  the  natural  color 
has  practically  disap])eare<l. 

Delphinus  albirostratus  Peale.     See  page  287. 

Delphinus  bairdii  Dall.     See  page  287. 

Genus  TURSIOPS. 
Tursiops  gillii  Dall. 

Proc.  California  Acad.  Sci.,  V,  p.  18,  printed  in  advance,  January  29,  1873; 
Scauimon's  Marine  Mammals,  1874,  p.  288;  True,  Bull.  U.S.  Nat.  Mus.,  No.  86, 
p.  48,  1889. 

13022.  Mandible  (no  other  portion  of  specimen  known  to  describer) 
•"'and  outline  of  animal  drawn  by  Captain  Scammon."  Young 
adult.     Monterey,  California.     Collected  by  Capt.  C.  M.  Scammon. 

Mandible  in  good  condition;  one  tooth  lacking. 
Outline  not  found. 

Type  not  designated*  by  number.     For  regarding  this  specimen  as  the  type, 
see  True,  op,  rit.y  p.  43,  footnote. 

Genus  PRODELPHINUS. 

Delphinus  lateralis  Peale.     See  page  288. 

Delphinus  plagiodon  Cope. 

Pror.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  296,  ordered  published  October  30,  1886. 

=  Prodelphinus  plagiodon  (Cope).     See  True,  Bull.  U.  S.  Nat  Mus,,  No.  36,  p.  66, 

1881». 

88iS4.  Skull.  Youngish.  I-iocality  unknown.  Received  from  J. 
Varden.     Catalogued  June  20,  1860. 

Skull  in  good  condition;  earbonesand  two  teeth  lacking,  pterygoids  incomplete. 
Species  based  on  one  specimen,  No.  38&4,ineivX\oii<^\xv>]^t^Qf<4^\fflX^fi^^ 
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j'zr.^^,  r^\'\s. 


Ovi»  canadensis  auduboni  Merhbifj. 

i%t\^'  Skifj<lo.-i^aijd -kuJj.  Vr^ur^^ti/iult mak*.  ''Upper Missouri." 
PioJmM  V  r/^lJf^-tfd  ifj  tij**  Hsi/iltuyi^  of  .South  Dakota  in  1855  bv  Dr. 
F.  V.  Ilayd^-n.  Skiu  of  hfsa'i  cataloged  Juneifl,  1856:  skull  cata- 
Vf^wi'A  April  27.  1*^7. 

HkulJ  aii'J  h'yrri^,  N     lr>;i''.  ir.  fy^  -■■..^airiori.     C'atalocne  t«lla  for  skin  of 

Ovis  montana  dalli  NVl^jn.     Cotype^. 

-OvU  dalli  ^^VJM/ri  .     S^  Allf-n.  Hnil.  Ani*-r.  Mng.  Nal.  Hirt..  IX,  p.  112,  April 

Jn  t|j<'  ';ri;fijial  «l»s«^rrii/tioij.  Mr.  NeLr-.-n  aayg:  ■'Theiypesof  the  new  rai«are 
two  H]M^  iijj«fjj^  br^u^fht  lue  hy  Mr.  L.  N.  McQnesien.  a  for  tnuier  living  at  Fort 
li'rlian'c,  tiu  t}»«-  '  p]»**r  Yukon  Kiv^t  n*^r  the  joint  where  it  croepes  the  Britiiih 
UiUn'Jary  lin*-.  Th»r-<?  »-f^«fcimen.r  w«rre  killed  by  the  Indian.-*  on  some  mountains 
wt\i\\i  of  Fort  Y»ikon  and  on  the  wert  Ijank  of  the  river."  Thev  were  taken  in 
th«'  wiriti-rof  \%''t*A-H).  The  two  c-oty[ies  are  not  derismated  in  the  original  de- 
wrrij/tion  hy  numN-r.  hut  the  two  ppe<-imeni*  that  Mr.  Nelson  had  at  the  time  are. 

V.W\rK  Skin.     Adult  ft-male. 

In  fair  i-'indition.  The  ^•ataUitnies  i-all  for  a  lower  jaw  Xo.  20787,  now  loflt. 
^)t\^\wa\  nurnU'r  \\\. 

\X\X\'  '^kiti  ^Lii^i  skull.     Adult  nmle. 

Kkin  in  fair  condition;  nkull  (ferfrnrt,  except  nliglit  <*utting  al)out  foramen  mag- 
num.    Ori;.MnHl  nuni}N;r  \'\\. 

The  HkinH  were  rataUn^iieri  January  5,  1K81;  the  pkull  and  lower  jaw  Septem- 
Iht  H,  1HH2. 

lioth  HjNMrimenH  went  mounted  by  Wanl's  Natural  Scrience  Establishment,  of 
ItofthtwUTf  N.  Y.,  and  were  on  exhibition  for  many. years  in  the  Museum.  In 
April,  VMl,  \\\im\  H|H*fimenH  were  niude  into  ntudy  nkinp.  Each  was  found 
to  rontain  a  wtKxIen  skull  to  which  horns  were  fastened.  The^e  wooden  skulls 
with  the  Htinc)i(*fi  honiH  are  ntill  in  the  nkins.  The  horntu  faptene<l  to  the  wooden 
Hknll  f)f  the  male  nkin  are  HJijrhtly  larger  than  the  horns  belonging  to  the  skull  of 
the  Hjune  H|M><!inien.  Ah  tli<>  horiiri  of  the  skull  fit  the  horn-corep  it  is  proliable 
thai  the  hornn  now  on  the  .''kin  do  not  naturally  l)elon^  there,  and  the  true  homs 
of  the  cf»type  are  thoM'  found  with  the  skull.  Thin  skull  was  lost  for  many  years, 
bnt.  wiiM  found  in  the  collection  January  12,  ItKV),  by  Mr.  Walter  L.  Hahn  and 
reco^ni/ed  an  a  long  lost  cotyjM'. 

Ovis  canadensis  gaillardi  McMirns. 

Bull.  V.  S.  Nat.  MuH.,  No.  H\  W.  I,  p.  24(),  tig.  ««,  April  i:^,  ltK)7. 
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5lMi()(>.  Skin  and  skull.    Immature  female,    (lila  Mountains,  between 

Tinajjis  Atlas  and  the  Mexican  boundary  line,  in  Yuma  County, 

Arizona.     February  21,  1894.     Collected  by  Dr.  K.  A.  Mearns^ 

r.  S.  A.     Original  number  3021).     Catalogued  April  13,  1894. 

Flat  foldeil  skiu  in  good  condition;  skull  somewhat  damage<l.  right  horn  and 
part  of  horn-i'ore  knocke<l  off  and  lost,  mandible  broken  into  three  pie<«s.  The 
first  j)ernianent  molars  are  in  place  above,  the  second  molars  are  just  appearing 
abovt^  the  alveoli. 

Ovis  mexicanus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  30,  April  5,  1901. 

99342.  Skin  and  skull.  Adult  male.  Lake  Santa  Maria,  Chihuahua, 
Mexico.  September  10,  1899.  Collected  by  ¥j.  W.  Nelson  and 
E.  A.  (foldman.     Original  number  13974. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  three  broken 

incisors. 

Ovis  nelsoni  Merriam.  Biological  Survey  collection. 

Proc.  Hiol.  Soc.  Wash.,  XI,  p.  218,  July  15,  1897. 

JJJJi|.  Skin  and  skull.  Adult  female.  Grapevine  Mountains,  near 
lat.  37^  N.,  California-Nevada  boundary  line.  June  4,  1891.  Col- 
lected by  E.  W.  Nelson.     Original  number  942. 

Woll-nia<^le  skin  in  goo<l  condition;  skull  perfect,  except  broken  left  mandibu- 
lar ramus. 

Genus  CEPHALOPHUS. 

Cephalophus  spadix  True. 

Vroc.  ^\  S.  Nat.  Muh.,  XTII,  No.  814,  p.  227,  September  16,  1890. 

iJtS*:-  Skin  and  skull.  Adult  male.  In  high  altitudes,  Mount  Kili- 
manjaro, German  East  Africa.  1889-90.  Collected  by  Dr.  W.  L. 
A])l)ott.    Original  number  21.     Catalogued  June  24,  1890. 

Skin  in  j;ood  condition,  mounted  and  now  on  exhibition;  skull  perfect. 
No  type  Hi>e('i(jtHl,  but  the  entire  description  is  based  upon  one  specimen,  the 
aJKivc,  designated  by  number. 

Genus  REDUNCA. 

Cervicapra  chanleri  Rothschild. 

Novitiitcs  Zoological  II,  j).  53,  February,  18^5. 

=  Redunca  chanleri  ( Rothschild ) .     See  Trouessart,  Suppl.  Catalogus  Mammalium, 
p.  722,  1904. 

4  i-  rf  M  •  ^ki  n  and  skeleton ,  both  mounted  and  on  exhibition.  Adult  male. 
On  the  wlopes  of  the  Jambine  Mountains,  about  46  miles  north- 
northeast  of  Mount  Kenia,  British  East  Africa.  (See  Sclater  and 
Thonus,  Book  of  Antelopes,  II,  p.  183,  March,  1897.)  1893.  Col- 
lected by  Hon.  William  Astor  Chanler.     Catalof^ued  April  6, 1895. 
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Both  skin  and  skeleton  are  in  good  condition. 

Tlie  8f)ecimen  was  mounted  in  London  by  Rowland  Ward,  Ltd.,  and  while  in 
that  establishment  was  described  by  Hon.  Walter  Rothschild,  who  specifically 
designated  it  as  the  type,  although  it  wa^^  not  in  the  collection  of  the  U.  S. 
National  Museum  at  that  time. 

Genus  ANTILOCAPRA. 

Antilocapra  americana  mexicana  Merriam.     Biological  Survey  coll. 
Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  31-32,  April  5,  1901. 

98742.  Skin  and  skull.  Young  adult  male.  Sien*a  en  Media,  Chi- 
huahua, Mexico.  October  4,  1899.  Collected  by  E.  W.  Nelson 
and  E.  A.  Goldman.     Original  number  13989. 

Well-made  skin  in  good  condition;  skull  perfect. 

Family  CERVID^. 

Genus  ODOCOILEUS. 
Cervus  macrotis  californicus  Caton.     See  page  288. 

Odocoileus  hemionus  canus  Merriam.  Biological  Sui*vey  coll. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  560,  November  29,  1901. 

99361.  Skin  and  skull.  Adult  male.  Sierra  en  Media,  Chihuahua, 
Mexico.  October  7,  1900.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  13996. 

Well-made  skin  in  good  condition;  skull  i)erfect,  except  broken  incisors. 

Odocoileus  cerrosensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  101-102,  April  80,  1898. 

80782.  Skin  and  skull.  Adult  male.  Cerros  Island,  Lower  Cali- 
fornia, Mexico.  August  9,  1896.  Collected  by  A.  \V.  Anthony. 
Original  number  113. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  left  audital 
bulla. 

Cariacus  clavatus  True. 

Proc.  U.S.  Nat.  Mus.,  XI,  p.  417,  July  5, 1889.     Preoccupied  by  Ortnis  davattu, 
Hamilton  Smith  (Griffith's  Cuvier,  Animal  Kingdom,  V,  p.  315,  1827). 

=Odocoilcus  truei  Merriam.     Proc.  Biol.  Soc.  Wash.,  XII,  p.  103,  April  30,  1898. 

JfJJJ.  Skin  and  skull.     Young  adult  male.     Open  pine  forests  on  the 

Segovia  River,  about  50  miles  from  the  sea,  eastorii  Hondui'as. 

1887,  probably  in  July  or  August.     Collected  by  C.  H.  Townsend. 

Skni  catalogued  December  15,  1887;  skull  ]May  13,  181)s. 

Spe<'iinen  formerly  mounted,  but  since  taken  down  and  iriado  iiilo  a  modem 
study  Hkin;  in  good  condition.     Skull  that  of  a  young  adult  male,  with  spike 
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antlers.  It  ia  slightly  injured  about  the  pterygoids,  and  only  small  proximal 
portions  of  the  premaxillte  remain.  All  the  lower  incisors  and  canines  are  lost 
and  the  tip  of  the  right  coronoid  process  is  missing. 

No  type  designated.  The  greater  part  of  the  description  is  base<l  upon  num- 
ber 16075  in  table  on  page  425,  lor,  ciL  This  is  the  specimen  which  Doctor 
True  states  he  considered  most  typical  at  the  time  he  descritxHi  the  species  and 
on  which  had  been  placed  the  red  type  lal)el.  It  is  also  the  specimen  which 
Mr.  Gerrit  S.  Miller,  jr.,  reganleil  as  the  type  and  measured,  buiC"did  not  desig- 
nate by  numl)er.  See  Proc.  Biol.  Soc.  Wash.,  XIV,  p.  37,  footnote,  April  25, 
1901. 

Odocoileus  costaricensis  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  35,  April  25,  1901. 

H^3»-  Skin  and  skull.  Youn^  adult  male.  Talamanca,  between  the 
coast  and  the  foot  of  the  Cordilleras,  ejistern  Costa  Rica.  Latter 
part  of  1872  or  early  in  1873.  Collected  by  Jos6  C.  Zeledon. 
Received  from  Prof.  W.  M.  Gabb.  Original  number  46.  Cata- 
logued in  1873. 

Specimen  has  l>een  remade  into  a  modem  study  skin  in  good  condition.  The 
skull  is  perfect,  except  for  loss  of  lower  left  incisors  and  canine  and  first  and 
second  right  incisors,  and  the  right  upper  and  lower  premolars. 

Dorcelaphus  crooki  Mearns. 

Preliminary  diagnoses  of  new  mammals  of  the  genera  Mephitis,  Dorcelaphus, 
and  DicotyleH  from  the  Mexican  border  of  the  United  States,  p.  2,  February 
11,  1897.  (Reprinted  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1129,  p.  468,  Decem- 
ber 24,  1897.) 

=  Odocoileus  crooki  (Mearns).    See  Thompson,  Forest  and  Stream,  LI,  p.  286, 

October  8,  1898. 

§6  7  Jl-  Skull  and  parts  of  skin.  Adult  female.  Summit  of  Dog 
Mountains,  Grant  County,  New  Mexico.  June  9, 1892.  Collected 
by  Dr.  E.  A.  Mearns,  U.  S.  A.  and  F.  X.  Holzner.  Original  num- 
ber 1873.  International  Boundary  Commission.  Catalogued  No- 
vember 15,  1892. 

Skull  )x^rfect.  The  following  parts  of  the  skin  are  present  and  in  good  condi- 
tion: Skin  of  head,  tail,  two  pieces  of  body  skin,  one  about  300  by  200  mm., 
another  about  160  by  70  mm.,  and  fore  leg  and  hind  leg. 

Dorcelaphus  hemionus  eremicus  Mearns. 

Preliminary  diagnoses  of  new  mammals  of  the  genera  Mephitis,  Dorcelaphus, 
and  Dicotyles  from  the  Mexican  border  of  the  United  States,  p.  4,  February 
11,   1897.      (Reprinted  in  Proc.  U.  8.  Nat  Mus.,  XX,   No.   1129,   p.   470, 

Deceml)er  24,  1897.) 

=Odocoileus  hemionus  eremicus  (Mearns).    See  Thompson,  Forest  and  Stream, 
I.I,  p.  286,  October  8,  1898. 

63408.  Skin  (no  skull).  Adult  male.  Sierra  Seri,  near  the  Gulf  of 
California,  opposite  Tiburon  Inland,  in  the  most  arid  portion  of 
Sonora,  Mexico.  December,  1895.  Collected  by  Dr.  W  J  McCrce. 
Catalogued  May  4,  1896. 
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This  skin  is  represented  by  a  rug,  well-made  and  well  preserved,  and  also  by 
a  few  small  fragments,  trimmings  from  the  skin,  before  it  was  made  into  a  rug. 
Until  March  29,  1902,  the  skin  was  owned  by  Dr.  Anita  N.  McGree,  of  Wash- 
ington, D.  C,  while  the  small  scraps  of  skin  were  in  the  National  Museum  from 
the  time  it  was  catalogued.  May  4,  1896.  On  March  29,  1902,  the  skin  made  ap 
as  a  rug  came  into  the  possession  of  the  Museum.  • 

No  type  was  designated.  Doctor  Meams  specified  three  individuate  in  the 
original  description,  namely,  skin  no.  63403,  and  two  pairs  of  antlers,  nos.  59910 
and  60855.  The  description  is  based  primarily  on  the  skin,  and  the  antlers  are 
mentioned  rather  incidentally  at  the  end  of  the  description,  prefaced  by  this 
statement:  '*  It  appears  to  be  a  lai^r  animal  than  the  mule  deer  of  the  Eastern 
Desert  Tract,  and  unless  the  specimens  brought  home  by  our  party  are  abnor- 
mal, its  horns  are  heavier,"  etc.,  which  seems  to  indicate  that  the  antlers  form 
but  a  minor  part  of  the  description. 

Cervus.  lewisii  Peale.     See  page  288. 

Odocoileus  nelsoni  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  103-104,  April  30,  1898. 

76201.  Skin  and  skull.  Two-year-old  male.  San  CristoJml,  Chiapas, 
Mexico.  October  1,  1895.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  8524. 

Well-made  skin  in  good  condition;  skull  perfect. 

Odocoileus  columbianus  scaphiotus  Merriam.  Biol.  Survey  coll. 
Proc.  Biol.  Soc.  Wash.,  XII,  p.  101,  April  30,  1898. 

65162.  Skin  and  skull.  Adult  male.  Laguna  Ranch,  Gabilan  Kange, 
California.  April  24,  1894.  Collected  by  J.  E.  McLellan.  Origi- 
nal number  797. 

Well-made  skin  in  good  condition;  skull  perfect. 

Odocoileus  columbianus  sitkensis  Merriam.  Biol.  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  100-101,  April  30,  1898. 

74383.  Skin  and  skull.  Immature  female.  Sitka,  Alaska.  August 
8,  1895.     Collected  by  C.  P.  Streator.     Original  number  4767. 

Well-made  skin  in  good  condition;  skull  perfect  except  slight  perforations  of 
palate  and  audital  bulla?;  left  supraorbital  border  slightly  broken;  left  paroccipi- 
tal  process  V)roken. 

Dorcelaphus  texanus  Mearns. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  23,  January  27,  1898. 
^Odocoileus  texanus  (Mearns).     See  Thompson,  Forest  and  Stream,  LI,  p.2tt8, 
OctolHT  8,  1898. 

S471)4.  Skin  and  skull.  Adult  male.  Fort  Clark,  Kinney  County, 
Texas.  December  25,  1897.  Collected  by  Dr.  E.  A.  Mearns, 
U.  S.  A.  Original  number  4288.  International  Boundary  Com- 
mission.    Catalogued  August  22,  1898. 

Skin  in  good  condition;  skull  nearly  perfect.     Antlers  8a\ve<l  off,  but  present; 
most  of  the  right  lower  incisiform  teeth  broken  off  to  the  alve<^)li. 
Type  designated  by  the  original  number. 
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Odocoileus  thomasi  Merriani.  Biological  Survey  colle(;tion. 

Proc.  Biol.  8oc.  Waah.,  XII,  pp.  102-103,  April  30,  1898. 

77s6r>.  Skin  and  skull.  Adult  male.  Huehuetan,  Chiapas,  Mexico. 
February  22,  1896.  Collected  bv  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  nuinl>er  9359. 

\Vo1l-ma<U'  ekin  in  grnxi  <*onditioii;  skull  perfect. 

Genus  MAZAMA. 
Mazama  pandora  Merriani.  Biological  Survey-  collection. 

Vtoc.  Biol.  Soo.  Waah.,  XIV,  pp.  ia^-106,  July  19,  15K)1. 

108273.  Skin  and  skull.  Adult  male.  Tunkas,  Yucatan,  Mexico. 
February  16,  1901.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  14544. 

Well-inade  skin  in  good  condition;  skull  with  repaired  fractures  of  left  maxil- 
lary and  zygomata;  anterior  part  of  walls  of  orbits,  left  side  of  palate,  pterygoids, 
and  most  of  vomer  absent;  last  left  upper  molar  missing;  otherwise  perfect 

Genus  CERVUS. 

Cervus  merriami  Nelson. 

Bull.  Amer.  Mus.  Nat.  Hist,  XVI,  p.  7,  January  10,  1902. 

111639.  Skin  and  skull.  Adult  male.  Head  of  Black  River,  White 
Mountains,  Arizona.  August,  1886.  Collected  by  E.  W.  Nelson. 
Catalogued  July  11,  1901. 

The  specimen  was  in  the  National  Museum  for  many  years  without  haviofit 
been  entere<l  in  the  catalogues.  The  skin  had  data  attached,  l)ut  the  skull  was 
without  data  and  it  was  not  known  to  belong  with  the  skin  until  the  summer  of 

1901.  In  the  spring  of  1901  the  antlers  were  sawed  off  the  skull.  As  both  ant- 
lers and  ekull  were  without  number  or  other  data,  they  were  thought  to  be  of 
little  value,  and  no  special  care  was  taken  of  them  with  the  result  that  the  main 
})ai't  of  the  BkuU  became  misplaced.  In  the  summer  of  1901  the  antlers,  in 
the  velvet,  were  recognized  by  Mr.  Nelson  as  belonging  to  the  skin  which  he 
ha<l  collected  fifteen  years  before.  A  search  was  made  for  theskolly  bat  only 
tlie  lower  jaw  could  \)e  found.  Mr.  Nelson  described  the  species  without  the 
complete  specimen.  (Cranial  characters  were  obtained,  however,  from  a  skull 
in  the  American  Museum  of  Natural  History,  New  York  City.)     In  September, 

1902,  the  missing  and  main  part  of  the  skull  was  found  in  one  of  the  Museom's 
storage  sheds,  where  the  antlers  were  originally  discovered. 

The  skin  is  a  tanned  pelt,  in  ftur  condition,  worn  summer  pelage.  The  antleiBi 
in  velvet,  are  nearly  perfect;  one  tip  is  slightly  injured.  The  main  part  of  the 
skull  is  perfect  The  lower  jaw  is  injured  as  follows:  The  crowns  of  all  the 
incisors  and  lower  canines  are  broken  off  and  the  ascending  runos  of  the  right 
half  of  the  mandible  is  broken  away. 

The  skull  and  antlers  are  at  present  hung  on  the  wall  of  the  office  of  the  divi- 
sion of  mammals. 

Cervus  nannodes  Merriam.  Biological  Survey  oolleotioii. 

Proc.  Biol.  Soc.  Wash.,  XVUI,  pp.  23-26,  Felmury  2,  lINNk 
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'.V'  II   r/i,Mli    .'I'jli  111  ;"*'i'J  '    iij'liti'ifj.  -k  ili   ;Hr:«-«"l. 

r,*MU-.   TMAfiTJLUS. 

I'ltiKiiliit;  iiiiirriiiiti  Miller. 

I'iM.     i:    II    Niil    MiiH,  \XVI,  No.  i:;i/,  i>.  i:«J,  Frhniary  :{,  19a3, 

llJiiCii',  SKiii  iiiid  Hkiill.  Adult  male.  Piilo  Mansalar,  off  Tapanuli 
lliiv,  url  riin'.l  of  Simialni.  March  s,  ll*o-j.  CoUoetod  bv  Dr. 
W  I,  AMkiII.  Original  ihuiiImt  h):5!>.  Catjilo^ucd  September 
;i,  l!Mrv 

\S  nil  niiitir  "Kill  III  v-MHwl  rM\ui\Uo\v;  >«W\v\\  \h^tWH. 
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Tragulus  bancanus  Lyon. 

Proc.  U.  S.  Nat,  Mus.,  XXXI,  No.  1498,  p.  576,  December  18,  1906. 
124714.  Skin  and  skull.     Adult  female.     Tanjong  Tedong,  island  of 
Bankti,  east  of  Sumatra.     May  31,  1904.     Collected  by  Dr.  W.  L. 
Abbott.     Original  number  3283.     Catalogued  November  30,  1904. 
Well-made  skin  in  good  condition;  pkull  perfect. 

Tragulus  batuanus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  2,  November  6,  1903. 

121095.  Skin  and  skull.  Adult  female.  Tana  Bala,  Batu  Islands,  oflf 
west  coast  of  Sumatra.  February  5,  1903.  Collected  by  Dr.  W. 
L.  Abbott.     Original  number  2226.     Catalogued  August  1,  1903. 

Well-made  skin  in  good  condition;  skull  perfect 

Type  designated  as  number  121697  an  error  in  cataloguing  for  121695,  aa  seen 
on  reference  to  the  original  numbers. 

Tragulus  billitonus  Lyon. 

Pro<'.  U.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  578,  December  18.  1906. 

124929.  Skin  and  skull.  Adult  male.  Tanjong  Batu,  Billiton  Island, 
east  of  Sumatra.  July  20,  1904.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  3524.     Catalogued  December  5,  1904. 

Well-made  skin  in  good  condition;  skull  perfect,  except  right  upper  canine 
broken  off  at  alveolus. 

Tragulus  borneanus  Miller. 

Proc.  Hiol.  Soc.  Wash.,  XV,  p.  174,  August  6,  1902. 

iJIU!-  ^^^n  and  skull.  Adult  male.-  Banks  of  Suanlamba  River, 
British  North  Borneo.  January  18,  1888.  Collected  by  C.  F. 
Adams.     Original  number  K  1  =  154.     (Catalogued  December  5, 

1890. 

Skin  in  fair  condition;  formerly  mounted  and  on  exhibition;  the  original  color 
nmch  injured  by  pickling  fluid  and  exposure  to  light;  skull  perfec^t. 

Wlien  thin  P|>ecie8  wbh  de8cribe<l,  the  skin  could  not  be  found.  At  that  time 
it  \va.s  mounte<l  and  in  storage.     In  April,  1907,  it  was  made  into  a  study  nkin. 

Tragulus  brevipes  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  443,  February  3,  19^5. 

114326.    Skin  and  skull.      Adult  female.     Pulo  Bangkaru,  Banjak 
Islands.     January  20,  1902.     Collected  by  Dr.   W.  L.  Abbott. 
Original  number  1443.     Catalogued  August  28,  1902. 
Well-made  i^kin  in  good  condition;  skull  perfect 

Tragulus  bunguranensis  Miller. 

Proc.  Wash.  Avtul.  Sci.,  Ill,  p.  113,  March  26,  1901. 

1O4H04.    Skin  and  skull.      Adult  male.      Bunguran  Island,  Natuna 
Islands.     July  9, 1900.     Collected  by  Dr.  W.  L.  Abbott     Original 
luiniber  547.     Catalogued  December  15,  1900. 
Well  made  skin  in  gcKxl  condition;  skull  perfect 
45:336—08 2 
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Tragulus  canescens  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  186,  December  21,  1900. 

88509.  Skin  and  skull.     Adult  female.     Tron^jf  (or  Tarang),  lower 

Siam.      September  7,  1896.      Collected   by  Dr.  W.   L.  Abbott 

Catalogued  April  24,  1897. 

Well-made  skin  in  good  condition;  skull  perfect  except  for  loss  of  right  upper 
canine. 

Tragulus  carimatse  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1481.  p.  65,  July  23,  1906. 

125062.  Skin  and  skull.  Young  adult  female.  Telok  Pai,  Earimata 
Island,  off  west  coast  of  Borneo.  August  25,  1904.  Collected  by 
Dr.  W.  L.Abbott.  Original  number  3651.  Catalogued  December 
8,  1904. 

Well-made  skin  in  good  condition;  skull  perfect. 

Tragulus  Ravicollis  Miller. 

Proc.  Biol.  Soc.  Waah.,  XVI,  p.  33,  March  19,  1903. 

115505.  Skin  and  skull.     Immature  female.     Pulo  Sugi,  Rhio-Linga 
Archipelago.      August    24,   1902.      Collected    by    Dr.    W.    L. 
Abbott.     Original  number  1957.     Catalogued  December  27,  1903. 
Well-made  skin  in  good  condition;  skull  perfect. 

Tragulus  focalinus  Miller. 

Proc.  Biol.  Soc.  Wash.,  XVI,  p.  35,  March  19,  1903. 

120574.  Skin  and  skull.  Adult  female.  Near  Buitenzorg,  Java. 
October  or  November,  1902.  Received  from  B.  S.  Rairden,  U.  S. 
consul  at  Batavia.     Catalogued  January  25,  1903. 

Well  made  skin  in  good  condition;   skull  nearly  perfect;  all  the  incisiform 
teeth  lost  except  left  lower  canine. 

Tragulus  formosus  Miller. 

Proc.  Biol.  Soc.  Wash.,  XVI,  p.  34,  March  19,  1903. 

115511.  Skin  and  skull.  Adult  male.  Pulo  Bintang,  Rbio-Linga 
Archipelago.  August  19,  1902.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  1907.     Catalogued  December  27,  1902. 

Well-made  skin  in  good  condition;   skull  perfect,  except  right  upper  canine 
and  left  incisifonn  teeth  slightly  chipped. 

Tragulus  jugularis  Miller. 

Proc.  W  S.  Nat.  Mu.«.,  XXVI,  No.  1317,  p.  440,  February  3,  1903. 

114574.  Skin  and  skull.  Adult  male.  Pulo  Mansalar,  off  Tapanuli 
Bay,  west  coast  of  Sumatra.  March  8,  1902.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  1H27.  Catalogued  September  3, 
1902. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Tragulus  lampensis  Miller. 

Pro(;.  Biol.  Soc.  Wash.,  XVI,  p.  42,  March  19,  1903. 

104429.  Skin  and  skull.  Adult  female.  Pulo  Lampee  or  Sullivan 
Island,  Mer^ui  Archipelago.  February  4,  11>00.  (k)lleot€d  by 
Dr.  W.  L.  Abbott.  Original  numl^er  299.  Catalogued  November 
(>,  1900. 

Well-inade  skin  in  good  condition;  skull  iKjrfect. 

Tragulus  lancavensis  Miller. 

Proc.  Biol.  Soc.  Wash.,  XVI,  p.  41,  Man-h  19,  1903. 

104412.  Skin  and  skull.  Adult  female.  Pulo  Lankawi,  off  west  coast 
of  Malay  Peninsula  (about  75  miles  north  of  Penang).  December 
7,  1S99.  Collected  by  Dr.  W.  L.  Abbott.  Original  number  132. 
(iitalogued  Novem}>er  ♦»,  1900. 

Well-made  skin  in  goixl  condition;  skull  perfect. 

Tragulus  luteicoUis  Lyon. 

Phk-.  r.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  579,  December  18,  1906. 

124733.  Skin  and  skull.  Adult  male.  Tanjong  Bedaan,  island  of 
Banka,  east  of  Sumatra.  June  12,  1904.  Collected  by  Dr.  W.  L. 
A})bott.     Original  number  3311.     Catalogued  November  30,  1904. 

Well-ma<le  «kin  in  ^kkI  condition;  skull  perfect. 

Tragulus  lutescens  Miller. 

Proc.  Biol.  S<X!.  Wash.,  XVI,  p.  32,  March  19,  1903. 

115507.  Skin  and  skull.  Adult  male.  Pulo  Sugi  Bawa,  Rhio-Linga 
Ar('hii)elag().  September  2,  1902.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  2011.     Catalogued  December  27,  1902. 

Well-made  skin  in  good  condition;  skull  perfiKJt. 

Tragulus  natunae  Miller. 

Troc.  Biol.  Soc.  Wash.,  XVI,  p.  38,  March  19,  1903. 

lo4r>14.  Skin  and  skull.  Adult  female.  Bunguran  Island,  Natuna 
Island.s.  July  9,  1900.  Collected  by  Dr.  W.  L.  Abbott  Orig- 
inal number  555.     Catalogued  Decemljer  15,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 

Tragulus  nigricoUis  Miller. 

Phh'.  Acad.  Xat.  Sci.  Phila.,  1902,  p.  145,  June  11,  1902. 

113121.  Skin  and  skull.  Adult  male.  Sinkep  Island,  Rhio-Linga 
Archipelago.  September  6, 1901.  CoUecteil  by  Dr.  W.  L.  Abbott 
Original  number  1292.     Catalogued  January  30,  1902. 

Well-nia^le  skin  in  good  condition;  skull  perfect. 
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Tragulus  nigrocinctus  Miller. 

Proc.  U.  R.  Nat.  Mne.,  XXXI,  No.  1485,  p.  250,  September  11, 1908. 
122863.  Skin  and  skull.     Adult  male.     Pulo  Kundur,  Rhio-Liingm 
Archipelago.     June  21,  1903.     Collected  by  Dr.  W.  L.  Abbott 
Original  number  2531.     Catalogued  January  21,  1904. 
Well-marle  skin  in  good  oonditdon;  skall  perfect 

Tragulus  pallidus  Miller. 

Proc.  Waflh.  Acad.  Sci.,  Ill,  p.  116,  March  26,  1901. 

104010.  Skin  and  skull.  Adult  female.  Pulo  Laut,  Natuna  Islands. 
Augast  11,  1900.  Collected  by  Dr.  W.  L.  Abbott.  Origbal 
number  625.     Catalogued  December  15,  1900. 

Well-made  skin  in  good  condition;  sknll  perfect,  except  slight  damage  in  left 
temporal  region. 

Tragulus  perflavus  Miller. 

I*roc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1485,  p.  251,  September  11,  1906. 

142125.  Skin  and  skull.  Adult  female.  Semimba  Bay,  Batam  Island, 
Rhio-Linga  Archipelago.  September  21,  1905.  Collected  by  C. 
IMcn  Kloss.     Original  number  28.     Catalogued  January  8,  1906. 

Well-made  skin  in  good  condition;  skull  perfect 

Tragulus  pretiellus  Miller. 

l»roc.  U.  8.  Nat  Mus.,  XXXI,  No.  1485,  p.  253,  September  11,  1906. 
i22994.  Skin  and   skull.     Adult  male.     Pulo  Bakong,  Rhio-Linga 
Archipelago.     July  18,  1903.     Collected  by  Dr.  W.  L.  Abbott 
Original  number  2643.     Catalogued  January  23,  1904. 
Well-made  skin  in  good  condition;  skull  perfect 

Tragulus  pretiosus  Miller. 

l*roc\  Acad.  Nat  Sci.  Phila.,  1902,  p.  144,  June  11,  1902. 

113031.  Skin  and  skull.     Adult  male.     Linga  Island,  Rhio-Longa 

Archii)elago.    August  27,  1901.     Collected  by  Dr.  W.  L.  Abbott 

Original  number  1238.     Catalogued  January  25,  1902. 

Well-made  Hkin  in  good  condition;  skull  perfect,  except  points  of  upper  canines 
l>n)kon  and  a  small  shot  hole  in  base  of  nasals. 

Tragulus  ravulus  Miller. 

I^H\  Biol.  Soc.  Wash.,  XVI,  p.  41,  March  19,  1903. 

1(>4417.  Skin  and  skull.  Adult  female.  Pulo  Adang,  Butang  Islands, 
off  west  coast  of  Malay  Peninsula.  December  16, 1899.  Collected 
by  Dr.  W.  L.  Abbott.  Original  number  161.  Catalogued  Nov^n- 
l)er  6,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 

Type  (losignatoil  by  number  104717,  which  is  an  error  for  104417. 
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Tragulus  ravus  Miller. 

Proc,  Biol.  Soc.  Wash.,  XV,  p.  173,  August  6,  1902. 

83506.  Skin  and  skull.  Immature  female.  Trong  (or  Tarang),  lower 
Siani.  Septeml)er  6,  1896.  Collected  by  Dr.  W.  L.  Abbott.  Cat- 
alogued April  24,  1897. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  loss  of  small  right 
upper  canine.     Milk  molars  in  place,  much  worn;  last  permanent  molars  not  up. 

Tragulus  rubeus  Miller. 

Proc.  Biol.  Soc.  Wash.,  XVI,  p.  40,  March  19,  1903. 

115522.  Skin  and  skull.  Adult  female.  Pulo  Bintang,  Rhio-Linga 
Archipelago.  August  20,  1902.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  1914.     Catalogued  December  27,  1902. 

Well-made  skin  in  good  condition;  skull  perfect. 

Tragulus  rufulus  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  227,  August  20,  1900. 
101767.  Skin  and   skull.     Young  adult  male.     Tioman  Island,  oflf 
southeast  coast  of  Malay  Peninsula.     September  30,  1899.     Col- 
lected by  Dr.  W.  L.  Abbott.     Catalogued  January  20,  1900. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  loss  of  both  upper 
canines. 

Tragulus  russeus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  444,  February  3,  1903. 

114337.  Skin  and  skull.  Adult  male.  Pulo  Tuangku,  Banjak  Islands, 
off  west  coast  of  Sumatra.  February  5,  1902.  Collected  by  Dr. 
W.  L.  Ab}>ott.  Original  number  1518.  Catalogued  August  28, 
1902. 

Well-made  skin  in  good  condition;  skull  perfect. 

Tragulus  russulus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  3,  November  6,  1903. 

121701.  Skin  and  skull.  Adult  male.  Tana  Bala,  Batu  Islands,  off 
west  coast  of  Sumatra.  February  8, 1903.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2249.     Catalogued  August  1,  1903. 

Well-made  skin  in  good  condition;  skull  perfect. 

Tragulus  subrufus  Miller. 

Proc.  Biol.  Soc.  Wash.,  XVI,  p.  39,  March  19,  1903. 

118119.  Skin  and  skull.  Adult  female.  Sinkep  Island,  Rhio-Linga 
Archipelago.  September  5, 1901.  Collected  by  Dr.  W.  L.  Abbott 
Original  number  1285.     Catalogued  January  30,  1902. 

Well-niade  skin  in  good  condition;  skull  perfect,  except  left  upper  canine  lost. 
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Tragulus  umbrinus  Miller. 

Troc.  Biol.  Sof.  Wiwh.,  XII!,  p.  Ifll.  December  21,  1900. 
104414.  Skin  and  »kull.     Adult  male.     Pulu  Lankawi,  off  west  < 
of  Malay  IVninsula.     December  7,  1899.     Collected  by  Dr.  W 
Abbott.     Original  number  1S4.    Catalogued  Norember  fi,  19C 

Well-uiade  akin  in  tcooil  condition,  except  for  a  break  about  tbe  l«ft  c 
joint;  i^kntl  [lerfect. 

Tragulus  virgicoUis  Miller. 

Proi-.  BioJ.  Soc.  Wash.,  XVI,  p.  37,  March  19,  1903. 
=TrBguluB  hoBci  Bonhote.     See  Lyon,  Proc  V.  S.  NiO.  Mm.,  XXXIII.  S^^ 
p.  549,  December  24,  1907. 

83941.  SkinandHkull.  Adult  male.  Altitude  of  3,000  feet  od  M< 
Dulit,  Sarawak,  Borneo.  June,  1896.  Collected  by  Ernest  I 
and  Charleu  Hose.    Catalc^ued  December  7,  1897. 

Well-iiiaJe  nkin  in  good  condiUon;  skull  nearly  jierfect,  left  coronoid  pi 
of  mandible  broken  off,  all  incisifomi  teeth  loet  except  left  lower  canine. 

Family  Sl'IDJi.     . 

Genus  SUS. 
Sus  babi  Miller. 

Proc.  r.  S.  Nat  Mub.,  XXX,  No.  14«i,  p.  752,  plates  00,  61,  June  13,  190ft 
1142H3.  Skin  and  skull.  Adult  male.  Piilo  Babi  (an  island  a1 
half  way  between  Simalur  and  Pulo  Bangkuni,  the  outermos 
the  Banjak  group),  vtent  coast  of  Sumatra.  January  14,  1 
Collected  by  Dr.  W.  L.  Ablwtt.  Original  number  1413.  C 
loguod  AugiiHt  27,  1902. 

Flat,  fi)tiIo<l  Hkin  in  ifood  iwnditioii ;  ekult  perfect. 

Sus  jubatulus  Miller. 

I-n«.  I-,  S.  Nat.  Mub.,  XXX,  No.  1466,  p.  746,  June  13, 190«. 
123918.  Skin  and   skull.     Adult  male,     l^ilo  Terutau  (also  wri 
Trotau  and  Trotto).  off  went  coast  of  Malay  Peninsula.     No^ 
ber  11,  1903.     Collected  by  Dr.  W.  L.  Abbott.     Original  nun 
2«.5it.     Catalogued  July  22,  1904. 

Flat,  fi>ldi-<l  skin  in  giiod  condition;  akull  perfect 

Sus  jubatus  Miller. 

Vt.x:  V.  8.  Nat.  Miw.,  XXX,  No.  1466,  p.  745,  pis.  65,  56,  M,  69,  June  13, 

8:i.'J18.  Skin  and  skull.  Adult  male.  Trong  (or  Tarang),  lower  S 
18!«;.  Collected  by  Dr.  W.  L.  Abbott.  Original  number  ' 
Catalogued  April  •>%.  1897. 

Wcll-niitclf  ^'kill  in  good  condition ;  skull  |ierfecL 
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Sus  mimus  Miller. 

I»roc.  r.  8.  Nat.  Mus.,  XXX,  No.  1466,  p.  758,  Jiine  13,  1906. 

114178.  Skin  and  skull.  Adult  male.  Simalur  Island,  west  coast  of 
Sumatra.  November  25,  1901.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  1353.     Catalogued  August  26,  1902. 

Flat,  folded  skin  in  good  (condition;  skull  perfect. 
Sus  natunensis  Miller. 

I>ror.  Wash.  Acad.  Sci.,  Ill,  p.  117,  March  26,  1901. 

1()485().  Skin  and  skull.  Adult  female.  Pulo  Laut,  Natuna  Islands. 
August  0,  1900.  Collected  by  Dr.  W.  L.  Abbott  Original  num- 
ber 609.     Catalogued  December  20,  1900. 

Well-nia<le  skin  in  good  condition;  skull  perfect 

Sus  niadensis  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXX,  No.  1466,  p.  751,  pis.  62-64,  June  12,  1906. 

14116T.  Skin  and  skull.  Adult  female.  Nias  Island,  off  west  coast 
of  Sumatra.  March  30,  1905.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  4155.     Catalogued  July  20,  1905. 

Flat^  folded  skin  in  good  condition;  skull  perfect. 

Sus  nicobaricus  Miller. 

I^roc.  U.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  756,  May  28,  1902. 

111794.  Skin  and  skull.  Young  adult  male.  Great  Nicobar  Island, 
Nicobar  Islands.  March  13,  1902.  Collected  by  Dr.  W.  L.  Ab- 
bott.    Original  number  930.     Catalogued  August  14,  1901. 

Well-made  skin  in  goo<i  condition;  skull  perfect. 

Sus  oi  Miller. 

Troc.  Hiol.  Soc.  Wash.,  XV,  p.  51,  March  5,  1902. 

11:^50.      Skin  and  skull.     Adult   male.      Banks  of  the  Indragiri 
River,  about  30  miles  above  the  mouth,  eastern  Sumatra.     Sep- 
tember 20,   1901.     Collected  by  Dr.  W.  L.  Abbott.     Original 
nunil)er  1319.     Catalogued  February  3,  1902. 
Well-made  skin  in  good  condition;  skull  perfect. 

Sus  peninsularis  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXX,  No.  1466,  p.  749,  pi.  57,  June  13,  1906. 
142470.  Skull  only.     Adult  female.      Near  foot  of  Gunong  Pulai, 
southwestern   Johore.      1905.     Collected    by    C.    Boden    Kloas. 
Catalogued  January  26,  1906. 

Skull  perfect,  except  loss  of  four  upper  incisors  and  tip  of  left  paroedpital 

process. 
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Sus  rhionis  Miller. 

•    Proc.  U.  S.  Nat  Mus.,  XXX,  No.  1466,  p.  749,  pis.  60,  61,  64,  June  13,  1906. 

122928.  Skin  and  skull.      Young  adult  male.      Pulo  Ungar,  Rhio- 
Linga  Archipelago.     June  26,  1903.      Collected  by  Dr.  W.  L. 
Abbott.    Original  number  2555.     Catalogued  January  22, 1904. 
Flat,  folded  skin  in  good  condition;  sknll  perfect. 

Family  TAYASSUID^E. 

Genus   TAYASSU. 

Tayassu  angulatus  crassus  Merriam.     Biological  Survey  collection. 
Ppoc.  Biol.  Soc.  Wash.,  XIV,  p.  124,  July  19,  1901. 

=Tayas8u  angulatum  crassum  Merriam.     See  Miller  and  Rehn,  Proc.  Bost.  Soc 
Nat.  Hist,  XXXI,  p.  66,  1903. 

92960.  Skin  and  skull.     Young  adult  male.     Metlaltoyuca,  Puebla, 

Mexico.     February  1,  1898.     Collected  by  E.  W.  Nelson  and  E.  A. 

Goldman.     Original  number  12127. 

Well-made  skin  in  good  condition;  skull  perfect  except  for  absence  of  rijirht 
outer  upper  and  lower  incisors;  left  postglenoid  process  broken. 

Tayassu  angulatus  humeralis   Merriam.      Biological  Survey  coll. 
Proc  Biol.  Soc  Wash.,  XIV,  pp.  122-123,  July  19,  1901. 
s=  Tayassu  angulatum  humerale  Merriam.     See  Miller  and  Rehn,  Proc  Bost  Soc. 
Nat.  Hist.,  XXXI,  p.  66,  1903. 

Hlli*  S^i^  ^^^  skull.  Adult  male  (not  female,  as  in  origmal  descrip- 
tion). Armeria,  Colima,  Mexico.  February  26,  1892.  Collected 
by  E.  W.  Nelson  and  E.  A.  Goldman.     Original  number  1947. 

Well-made  skin  in  good  condition;  skull  perfect  except  for  several  small  punc- 
tures in  audital  bullae. 

Tayassu  nanus  Merriam.  Biological  Survey  collection. 

Proc  Biol.  Soc.  Wash.,  XIV,  p.  102,  July  19,  1901. 

108516.  Skin  and  skull.  Adult  male.  Cozumel  Island,  Yucatan, 
Mexico.  April  7,  1901.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  14664. 

Well-made  skin  in  good  condition;  skull  perfect. 

Tayassu  albirostris  ringens  Merriam.     Biological  Surve}^  collection. 

Proc.  Biol.  Soc  Wash.,  XIV,  pp.  121-122,  July  19,  1901. 

= Tayassu  pecari  ringens  (Merriam).     See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist., 
XVI,  p.  166,  July  19,  1902. 

108279.  Skin  and  skull.     Adult  female.     Apazote,  near  Yohaltun, 
Campeche,  Mexico.     January  1, 1901.     Collected  by  E.  W.  Nelson 
and  E.  A.  Goldman.     Original  number  14383. 
Well-made  skin  in  good  condition;  skull  perfect 
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Dicotyles  angulatus  sonoriensis  Mcarns. 

Preliminary  diagnoses  of  new  mammals  of  the  genera  Mephitis,  Dorcelaphus, 
and  Dicotyles,  fn)m  the  Mexican  border  of  the  United  States,  p.  3,  February 
11,  1897.  (Reprinted  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1129,  p.  469,  l)ecem- 
l)er24,  1897.) 

=Tayas8u  angulatum  sonoriense  (Meams).    See  Miller  and  Rehn,  Proc.  Bost 
Soc.  Nat.  Hist.,  XXX,  p.  12,  1901. 

y  S 1  i  •  Skin  and  skull.  Adult  male.  San  Bernardino  River,  Sonora, 
Mexico,  near  monument  No.  77,  Mexican  boundary  line.  Septem- 
ber 8,  1892.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.,  and  F.  X. 
Ilolzner.  Original  number  2099.  International  Boundary  Com- 
mission.    Catalogued  December  13,  1892. 

Poorly-made  nkin  (laid  out  on  side)  in  good  condition;  skull  perfect,  except 
for  losH  of  angular  process  of  right  half  of  mandible. 

Tayassu  angulatus  yucatanensis  Merriam.      Biological  Survey  coll. 

Proo.  Biol.  Soc.  Wash.,  XIV,  p.  123.  July  19,  1901. 

=Tayassu  angulatum  3rucatanen8e  Merriam.     See  Miller  and  Rehn,  Proc.  Boet. 
Soo.  Nat.  Hist.,  XXXI,  p.  66,  1903. 

108282.  Skin  and  skull.  Young  adult  male.  Tunkas,  Yucatan,  Mex- 
ico. February  12,  1901.  Collexited  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  14534. 

Well-made  nkin  in  good  condition;  skull  perfect,  except  for  absence  of  left 
outer  upper  incisor  and  slight  puncture  of  right  audital  bulla;  left  parietal  slightly  . 
cracked. 

Family  TAPIRID^E. 

Genus  TAPIRELLA. 

Elasmognathus  bairdii  Gill. 

lYoc.  Acad.  Nat.  Sci.  Phila.,  1865,  p.  183,  presented  at  meeting  of  October  10, 

18()5. 

:=Tapirella  bairdii  (Gill).    See  Elliot,  Land  and  Sea  Mammals  of  Middle  Amer- 
ica and  West  Indies,  Field  Columbian  Mus.,  Zool.  Sen,  IV,  p.  87,  1904. 

6019.  Skull,  no  skin.  Isthmus  of  Panama.  Collected  by  Dr.  W.  S. 
White.     Catalogued  April  9,  1863. 

Skull  in  good  condition,  except  that  it  has  been  cut  in  two  longitudinally  and 
that  the  following  teeth  are  lost:  The  two  middle  upper  incisors,  the  second  left 
upper  ])remolar,  the  first  left  upper  molar,  the  third  right  upper  premolar,  and 
the  third  right  lower  incisor. 

Dr.  T.  N.  Gill  designated  no  type-specimen.  The  description  la  based  upon 
two  Hkullhi,  a<lult  and  young,  collected  on  the  Isthmus  of  Panama  by  Dr.  W.  8. 
White.  Two  puch  specimens  exist  in  the  National  Museum,  entered  in  the 
catalogue  April  9, 1863.    The  adult  is  here  regarded  as  the  type.    In  the  original 
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description,  Dr.  Gill  speaks  of  the  vomer  and  the  nasal  septum,  both  of  which 
are  wanting  in  the  yonnger  specimen,  and  it  is  reasonable  to  assume  that  the 
remainder  of  the  description  is  based  upon  the  older  and  more  perfect  skull. 

Elasmognathus  dowii  Gill. 

Amer.  Jour.  Sci.  and  Arts,  2d  Ser.,  L,  p.  142,  1870. 

=Tapirella  dowii  (Gill).    See  Elliot,  Land  and  Sea  Mammals  Middle  America  and 
West  Indies,  Field  Columbian  Mus.,  Zool.  Ser.,  IV,  p.  88,  1904. 

11278.  Skull,  no  skin.  Nearly  adult.  Guatemala.  Collected  by 
Capt.  J.  M.  Dow.     Original  number  1.     Catalogued  July  19,  1870. 

Skull  nearly  perfect,  but  vomer  lost,  and  the  following  teeth  are  missing: 
The  two  first  upper  premolars  and  the  two  first  lower  premolars;  all  the  upper 
incisors  and  canines,  except  the  third  right  incisor.  The  last  four  molars  are 
not  yet  level  with  the  alveoli. 

Type  not  designated  by  number.  The  original  description  refers  to  four  adults 
and  one  young  in  the  Smithsonian  collection,  all  obtained  by  Capt.  John  M. 
Dow.  These  five  specimens  are  found  to  be  numbers  11278-9,  11280-1-2,  bear- 
ing original  numbers  1,  2,  3,  4,  and  5.  The  title  of  Dr.  Gill's  article  is  '^A  new 
species  of  Tapir,  from  Guatemala."  It  happens  that  but  one  of  five  specimens 
came  from  Guatemala,  namely,  the  first,  no.  11278,  and  that  one  shows  the 
reduced  fused  nasals  emphasized  in  the  description  better  than  any  of  the  others. 
This  specimen  is  plainly  marked  '' Guatemala''  in  old  lettering  on  the  skull; 
the  other  four  are  marked  "  Salvador,  C.  A."  In  the  catalogue,  number  11278 
was  first  entered  as  **  Salvador,  C.  Am.,"  but  the  ** Salvador"  has  a  line  drawn 
through  it  and  "Guatemala"  written  above.  The  other  four  are  marked  "Sal- 
vador."   In  view  of  the  above  facts.  Cat.  No.  11278  must  be  regarded  as  the  type. 

Family  PROCAVIID^. 

Genus  DENDROHYRAX. 

Dendrohyrax  validus  True. 

Proc.  U.  S.  Nat.  Mus.,  XIII,  No.  814,  p.  228,  September  16,  1890. 

iHM-  Skin  and  skull.  Adult  male.  Mount  Kilimanjaro,  German 
East  Africa.  June  17,  1888.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  8.     Catalogued  June  24,  1890. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  the  following  inju- 
ries to  teeth:  Two  middle  lower  incisors  broken  off  at  alveoli,  also  first  lower  left 
premolar,  both  upper  incisors,  first  three  upper  premolars  right  side,  and  first 
two  upper  premolars  left  side  all  broken  or  worn  off  to  the  alveoli. 

No  tyi>e  designated.  Five  specimens  are  listed  by  number,  of  which  \\^\\  is 
here  chosen  as  the  type  because,  first,  it  heads  the  list;  second,  it  is  the  only  one 
of  which  a  table  of  skull  measurements  is  given;  third,  it  is  the  only  specimen 
coming  from  Mount  Kilimanjaro,  the  other  four  coming  from  Taveta,  and  the 
title  of  the  paper  reads,  **  Description  of  two  new  species  of  mammals  from  Mt. 
Kilimanjaro,  East  Africa.*' 

The  designation  of  the  skull  number  25796  in  the  original  description  Ls  due  to 
an  error  made  in  the  cataloguing.     It  has  been  corrected  to  34721. 
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Order  GLIRES 

Familv  LER)RID.T«:. 

Genus  LEPUS. 

Lepus  merriami  altamirse  Nelson.  Biological  Survey  collection. 

Proo.  Biol.  S(X'.  Wash.,  XVII,  pp.  KM^llO,  May  18,  1904. 

93()91.  Skin  and  skull.    Adult  male.    Alta  Mira,  Tamaulipan,  Mexico. 

May  16,  1898.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Original  number  12365. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  alieence  of  second 
right  upper  molar,  broken  postorbital  processes,  and  two  perforations  of  the 
brain  case. 

Lepus  asellus  Miller. 

Proc.  Acad.  Nat  Sci.  Phila.,  1899,  p.  380,  Octobers,  1899. 

fHM-  Skin  and  skull.     Adult  female.     San  Luis  Potosi,  Mexico. 

October  22,  1891.     Collected  by  P.  L.  Jouy.     Original  number 

270.     Catalogued  May  22,  1893. 

Well-made  skin  in  good  condition;  sknll  perfect,  except  for  some  pieces  broken 
out  of  ascending  ramus  of  left  half  of  mandible. 

Lepus  bairdi  Hayden.     Cotype. 

Amer.  Nat.,  Ill,  p.  115,  May,  1869. 

=Lepus  americanus  bairdi  (Hayden).    See  True,  Proc  U.  8.  Nat.  Mus.,  VII, 
p.  601.  1885. 

No  typo  designated.  The  description  is  based  upon  specimens 
collected  in  the  Columbia  Valley,  Wind  River  Mountains,  near 
Fremonts  Peak,  long.  110°,  lat.  43°,  Fremont  County,  Wyoming, 
in  the  first  part  of  June,  1860,  by  Dr.  F.  V.  Hayden. 

The  specimens,  excluding  three  marked  young  in  the  (*ataIogue, 
are  as  follows: 

^VoVf-  Mal(\  June  2,  1860.  Original  number  62.  Made  over  into 
fairly  good  study  skin,  March,  1902.  Posterior  and  basal  parts  of 
!)rain  case  broken  away  and  both  ascending  parts  of  mandible  more 
or  less  injured. 

HH-  June  2,  1860.  Original  number  63.  Neither  skin  nor  skull 
can  be  found. 

1264.  Skin  without  skull.  June  4,  1860.  Original  number  90. 
Skin  can  not  be  found. 

Catalogued  November,  1860,  except  skull  no.  38001,  catalogued 
March  22,  1902. 

Lepus  arcticus  canus  Preble.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  22,  pp.  59-61,  October  31,  1902. 

10GS60.  Skin  and  skull.  Immature  male.  Barren  grounds  near  Hub- 
bail  Point,  about  75  miles  north  of  Fort  Churchill,  Keewatin, 
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Canada.     August  17,  1900.     C!ollected  by  E.  A.  Preble.     Original 

number  3347. 

Well-made  skin  in  good  condition;  skull  with  right  side  of  maxillary  injored; 
ends  of  nasals  (about  one-third )  broken  away;  right  condyle  imperfect  and  lower 
side  of  right  mandibular  ramus  injured. 

Lepus  americanus  dalli  Merriam. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  29,  March  14,  1900. 

f Iff .  Skin  and  skull.  Adult  male.  Nulato,  Alaska.  January  27, 
1867.  Collected  by  Dr.  W.  H.  Dall.  Original  number  584.  West- 
ern Union  Company's  Overland  International  Telegraph  Expedi- 
tion.    Catalogued  January  15,  1868. 

Unfilled  skin  in  winter  pelage,  in  rather  poor  condition;  sknll  perfect. 
Type  designated  by  the  sknll  number.    Skin  was  not  known  to  exist  at  time  of 
publication  of  description. 

Lepus  festinus  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  108-109,  May  18,  1904. 

53490.  Skin  and  skull.    Adult  male.    Irolo,  Hidalgo,  Mexico.    March 
31,  1893.    Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.     Orig- 
inal number  4522. 
Well-ma^le  skin  in  good  condition ;  skull  perfect. 

Lepus  gaillardi  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XVIU,  No.  1081,  p.  560,  June  24, 1896. 

114  f  i •  Skin  and  skull.  Adult  male.  West  fork  of  the  Playas  Valley, 
near  monument  No.  63,  Mexican  boundary  line.  June  17,  1892. 
Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.,  and  F.  X.  Holzner. 
Original  number  1885.  International  Boundary  Commission. 
Catalogued  November  5,  1892. 

Well-made  skin  in  good  condition ;  pelage  somewhat  worn.  Skull  has  lost  the 
left  bulla  and  the  outer  anterior  margin  of  the  nasals  are  somewhat  broken,  aa 
is  also  the  condyloid  process  of  the  left  half  of  mandible. 

Lepus  texianus  griseus  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XVIII,  No.  1081,  p.  562,  June  24,  1896. 

!HSI*  ^^^^  &nd  skull.  Adult  female.  Fort  Hancock,  El  Paso 
County,  Texas.  June  22, 1893.  Collected  by  Dr.  E.  A.  Mearns, 
U.  S.  A.  Original  number  2353.  International  Boundary  Com- 
mission.    Catalogued  July  29,  1893. 

Well-made  skin  in  good  condition,  but  made  up  lying  on  the  side  instead  of 
belly;  skull  perfect. 

Lepus  klamathensis  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  16,  pp.  100-101,  October  28,  1899. 
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92248.  Skinand  skull.  Adult  female.  Fort  Klamath,  Oregon.  Janu- 
ary 25,  1898.  Collected  by  B.  L.  Cunningham.  Original  number 
1191X. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  injury  to 
upper  border  of  foramen  magnum  and  angle  of  left  mandibular  ramus. 

Lepus  labradorius  Miller.     Cotypes. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  39,  May  29,  1899. 

14149.  Skin.     Adult.     Fort  Chirao,  Ungava,  Labrador.     September 
28, 1882.     Collected  by  Lucien  M.  Turner.     Original  number  1180. 
This  skin  should  have  a  skull,  37138,  which  can  not  be  found. 
Skin  catalogued  February  2,  1884;  skull,  April,  1896. 
Skin  is  well  made  and  in  good  condition,  pelage  somewhat  worn. 

23132.  Skull  only.  Adult.  Same  place  and  collector  as  above. 
Original  number  2326.     Catalogued  January  12, 1889. 

Except  for  loss  of  the  two  left  upper  incisors,  the  skull  is  perfect. 
Both  cotypes  are  designated  by  number.    There  is  a  typographical  error  in 
the  skull  number.     It  should  be  23132  instead  of  32132. 

Lepus  americanus  macfarlani  Merriam. 
Proo.  Wash.  Acad.  Sci.,  II,  p.  30,  March  14,  1900. 

iWWt'  Skin  (lost)  and  .skull.  Adult  male.  Fort  Anderson,  Macken- 
zie, Canada.  March,  1863.  Collected  by  R.  MacFarlane.  Origi- 
nal number  319.  Skull  catalogued  May  6,  1876;  skin  in  1864  or 
1865. 

Angular  process  of  right  half  of  mandible  somewhat  broken,  and  posterior 
edge  of  left  half  of  mandible  more  or  less  injured;  otherwise,  skull  in  good  con- 
dition.    Catalogue  calls  for  skin  no.  7111,  which  can  not  now  be  found. 

Lepus  californicus  magdalense  Nelson.    Biological  Survey  collection. 
Proc.  Biol.  Soc.  Wash.,  XX,  p.  81,  July  22,  1907. 

146168.  Skin  and  skull.  Adult  male.  Magdalena  Island,  Lower 
California,  Mexico.  November  26,  1905.  Collected  b}'  E.  W. 
Nelson  and  E.  A.  Goldman.     Original  number  18638. 

Well-made  skin  in  good  condition;  ekull  perfect,  except  for  absence  of  left 
post-orbital  process. 

Lepus  merriami  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican  Border  of  the  United 
States,  p.  2,  March  25, 1896.  (Reprinted  in  Proc.  U.  8.  Nat  Mus.,  XVIII,  No. 
1075,  p.  444,  May  23, 1896.) 

S37l^7.  Skin  and  skull.  Adult  female.  Fort  Clark,  Kinney  County, 
Texius.  April  6,  1893.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 
Original  number  2317.  International  Boundary  Commission. 
C'atalogued  September  11,  1897. 

Skin  well-made  and  preserved,  but  made  up  on  its  side  instead  of  belly;  skull 
]>erfect,  except  for  loss  of  the  last  upper  molar  on  each  side. 
Type  designated  by  the  collector's  original  number. 
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Lepus  othus  Merriam. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  28,  March  14,  1900. 

15883.  Skull,  HO  skin.     Adult.     St.  Michael,  Alaska,      February, 

1877.     Collected  by  Lucicn  M.  Turner.     Original  number  1418- 

Catalogued  December  11,  1877. 

Left  half  of  mandible  is  lost  and  a  small  piece  is  out  of  the  condyloid  prooeei 
of  the  right  half;  the  last  right  and  left  upper  molars  missing;  otherwise,  akuli 
in  good  condition. 

Lepus  poadromus  Merriaui.  Biological  Survey  collection. 

Proc.  Wash.  Atad.  Sci.,  II,  p.  29,  March  14,  1900. 

98068.  Skin  and  skull.  Adult.  Stepovak  Bay,  Alaska  Peninsula, 
Alaska.  July  8,  1899.  Collected  by  C.  Palache.  Ori^nal  num- 
ber 2207  (Dr.  A.  K.  Fisher). 

Well-made  skin  in  good  condition,  except  for  absence  of  left  hind  foot;  sknll 
perfect,  except  for  broken  left  zygoma. 

Lepus  saliens  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  19,  pp.  3^-40,  October  6, 1900. 

98956.  Skin  and  ^kull.    Adult  male.    Caribou,  Yukon,  Canada.    June 

26,  1899.     Collected  by  W.  H.  Osgood.     Original  number  604. 

Weil-made  skin  m  gooil  condition;  skull  with  numerous  small  shot  perforar 
tions;  right  zygoma  broken;  anterior  portion  of  vault  of  cranium,  left  mandibular 
condyle,  and  left  lower  incisor  missing. 

Lepus  campestris  sierrse  Merriam.       Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  132-133,  July  14,  1904. 

67863.  Skin  and  skull.  Adult  female.  Hope  Valley,  Alpine  County, 
California.  September  9, 1894.  Collected  by  F.  Stephens.  Origi- 
nal number  1889. 

Well-made  skin  in  good  condition;  skull,  posterior  })ortion  of  brain  case,  in- 
cluding audital  bullse  and  basioccipital,  missing;  right  mandibular  ramus  broken 
in  front  of  molar  series. 

Lepus  tularensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  136-137,  July  14,  1904. 
126334.  Skin  and  skull.     Adult  female.     Alila,  Tulare  County,  Cali- 
fornia.    October  25, 1900.     Collected  by  L.  J.  Goldman.     Original 
number  496. 

Well-made  skin  in  gooil  condition;  skull  perfect 

Lepus  varronis  Miller. 

Pn>c.  Biol.  Soc.  Wash.,  XIV,  p.  97,  June  27,  1901. 

105832.  Skin  and  skull.  Adult  male.  Heiuzenberg,  Canton  of 
Graubunden,  Switzerland.  I)eceml)er  5,  1900.  Collected  by 
Ernst  II.  Zollikofer.     Original  number  196.     Catalogued  June  5, 

1901. 

Well-made  skin  in  good  condition;  ykull  jHjrfect. 
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Lepus  texianus  wallawalla  Merriain.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  137,  July  14,  1904. 

lUii  ("^>t  If  ||g  as  in  original  description).  Skin  and  skull.  Adult 
female.  Toiichet,  Washington.  September  18,  1890.  Collected 
by  C.  P.  Streator.     Original  numl)er  271. 

Well-iua<le  skin  in  good  condition;  skull  perfetrt,  excrept  for  absence  of  left 
supraorbital  processes. 

Lepus  washingtoni  Baird. 

I'roc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  333;  this  paper  was  favorably  reported  for 
publi(ration,  April  24,  1855. 

12-23.  Skull.  Adult.  Steilacoom,  Washington.  April  1,  1854.  Col- 
lected by  Dr.  George  Suckley.     Catalogued  November  9,  1854. 

All  four  occipitals,  the  interparietal,  tympanic,  and  mastoid  bones  of  the  skull 
are  wanting,  and  the  ascending  rami  of  the  mandible  are  more  or  less  broken  on 
the  posterior  edge.  Otherwise  the  skull  is  in  good  condition.  There  should  be 
a  skin,  no.  280,  which  can  not  now  be  found. 

Type  not  designated  by  number,  but  by  comparing  the  measurements  of  the 
original  description  with  those  in  the  table  on  page  585  of  Baird's  Mammals  of 
North  America  it  is  seen  that  No.  ^^  must  be  regarded  as  the  type. 

Genus  SYLVILAGUS. 

Lepus  sylvaticus  arizonse  Allen. 

Monographs  of  North  American  Rodentia,  p.  349,  August,  1877. 

=Sylvilagus  arizons    (Allen).     See   Lyon,    Smithsonian  Miscell.   Coll.,   XLV, 
No.  1456,  p.  336,  June  15,  1904. 

8489.  Skin  of  adult  male.  No  record  of  skull.  Beales  Springs,  50 
miles  west  of  Fort  Whipple,  Yavapai  County,  Arizona.  Septem- 
ber 8,  1865.  Collected  by  Dr.  Elliott  Coues.  Original  number 
1568.     Catalogued  February  16, 1866. 

A  flat,  poorly  preserve<l  skin;  one  hind  leg  missing;  the  other  detached  from 
the  skin. 

Type  not  explicitly  (lesignate<l  by  number,  but  on  comparing  Doctor  Allen's 
remarks,  p.  332,  loc,  cU.y  with  the  list  of  specimens  in  Table  39,  p.  340,  it  is  readily 
soen  that  8439  ia  the  type. 

Lepus  audubonii  Baird.     See  page  288. 

Lepus  baileyi  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  148,  June  9,  1897. 

=  Sylvilagus  baile3ri  (Merriam).     See  Lyon,  Smithsonian  Miscell.  Coll.,  XLV, 
No.  1456,  p.  336,  June  15,  1904. 

56016.  Skin  and  skull.  Adult  female.  Spring  Creek,  Bighorn  Basin, 
Wyoming.  September  17,  1893.  Collected  by  Dr.  C.  Hail  Mer- 
riam and  V.  Bailey.     Original  number  4372. 

Well-made  skin,  in  good  condition;  skull  lacking  right  zygoma  and  left  audital 

bulla;  right  mandibular  ramus  broken. 
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Lepus  floridanus  caniclunis  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  388,  Octobers,  1899. 
=Sylvilagus  floridanus  chapmani  (Allen). 

63137.  Skin  and  skull.  Adult  male.  Fort  Clark,  Kinney  County, 
Texas.  December  27,  1892.  Collected  by  Dr.  E.  A.  Mearns, 
U.  S.  A.  Original  number  2172.  International  Boundary  Com- 
mission.    Catalogued  January  25,  1896. 

Well-made  skin  in  good  condition;  skull  nearly  perfect;  left  balla  and  left 
last  upper  molar  missing,  a  small  piec«  out  of  the  left  ascending  mandibular 
ramus. 

Sylvilagus  auduboni  cedrophilus  Nelson.     Biological  Survey  colL 

Proc.  Biol.  Soc.  Wash.,  XX,  p.  83,  July  22,  1907. 

148287.  Skin  and  skull.     Adult  female.     Cactus  Flat,  20  miles  north 

of  Cliflf,  New  Mexico.     November  0, 1906.    Collected  by  V.  Bailey. 

Original  number  8595. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  two  perforations  in 
vault  of  cranium. 

Lepus  floridanus  chiapensis  Nelson.      Biological  Survey  collection. 
Protr.  Biol.  Soc.  Wash.,  XVII,  pp.  106-107,  May  18,  1904. 
= Sylvilagus  floridanus  chiapensis  (Nelson). 

75958.  Skin  and  skull.  Adult  female.  San  Cristobal,  Chiapas,  Mex- 
ico. September  28,  1895.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  8483. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sylvilagus  cognatus  Nelson.  Biological  Sui-vey  collection. 

Proc.  Biol.  Soc.  Wash.,  XX,  p.  82,  July  22,  1907. 

136569.  Skin  and  skull.     Adult;     Tajique,  near  summit  of  Manzano 
Mountains,  New  Mexico.     Altitude  10,000  feet.     February,  1905. 
Collected  b}^  A.  Rea.     Original  number  5331x. 
Well-made  skin  in  good  condition;  skull  perfect. 

Lrcpus  floridanus  connectens  Nelson.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wa«h.,  XVII,  pp.  105-106,  May  18,  1904. 
= Sylvilagus  floridanus  connectens  (Nelson). 

63660.  Skin  and  skull.  Adult  male.  Chichicaxtle,  Vera  Cruz, 
Mexico.  February  15,  1894.  Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number  5849. 

Well-made  skin  in  good  condition ;  skull  perfect. 

Sylvilagus  bachmani  exiguus  Nelson.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wanh.,  XX,  p.  84,  July  22,  1907. 

139607.  Skin  and  skull.  Adult  male.  Yubay,  30  miles  southeast  of 
Calamahuc,    Lower    California,    Mexico.      September  19,  1905. 
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Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.     Original  number 

18153. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  angle  of 
right  mandibular  ramus. 

Lepus  brasiliensis  gabbi  Allen.     Cotypes. 

Monographs  North  American  Rodentia,  p.  349,  August,  1877. 

=Sylvilagus  gabbi  (Allen).    See  Lyon,  Smithsonian  Miscell.  Coll.,  XLV,  No.  1456, 
p,  3.%,  June  15,  1904. 

H^il*  Sl^i^  ^^^  skull.  Adult  male.  Talamanca,  Costa  Kica.  Late 
in  1872  or  early  in  1878.  Received  from  Prof.  W.  M.  Gabb.  Col- 
lected by  J.  C.  Zeledon.  Original  number  18.  Skin  catalogued 
1873;  skull,  October  20,  1899. 

Specimen  has  been  made  over  into  a  modem  study  skin,  in  good  condition 
and  state  of  j)reservation.  The  nkull  is  perfect,  except  for  some  chips  out  of  the 
ascending  ramus  of  the  left  half  of  the  mandible. 

11372.  Skin  with  skull  inside;  all  data  as  above  except  original 
number,  which  is  19.     Catalogued  1873. 

As  Dr.  J.  A.  Allen  states,  this  speirimen  is  quite  immature  and  on  the  whole  is 
a  wretched-looking  object.     It  has  never  been  made  up  into  a  modem  study  skin. 

Dr.  Allen  liased  this  species  on  three  specimens,  all  designated  by  number 
on  page  850,  Monographs  North  American  Rodentia.  One  of  them,  8140,  comes 
from  Chiriqui,  and  the  other  two  numbers,  11371  and  11372,  from  Talamanca, 
Copta  Rica.  Xo  type  or  cotypes  were  designated.  In  ortler  to  avoid  two  type 
loc»litie8  for  a  single  si)ecies,  the  two  specimens  from  Talamanca  are  considered 
oi*  c(  »t ypes  and  the  Chiri(]ui  specimen  as  a  paratype.  This  course  seems  perfectly 
justifiabl(%  as  two-thirds  of  the  spe<;imens  upon  which  the  description  was  base<l 
came  from  Talamanca,  and  the  species  is  named  in  honor  of  the  collector  or, 
rather,  donor,  and  bf)th  of  the  Talamanca  specimens  came  from  Prof.  Gabb,  while 
the  Chiriciui  specimen  was  collected  by  Fred  Hicks. 

Lepus  arizonae  goldmani  Nelson.  Biological  Survey  collection. 

Proc.  lUol.  Soc.  Wash.,  XVII,  pp.  107-108,  May  28,  1904. 
r^Sylvilagus  arizonae  goldmani  (Nelson). 

IHnSli.  Skin  and  skull.  Adult  female  (not  male,  as  in  original 
description).  Culiacan,  Sinaloa,  Mexico.  March  20,  1899.  Col- 
lected by  E.  A.  (foldman.     Original  numl)er  13688.       • 

Well-made  skin  in  good  condition;  skull  perfect. 

Lepus  graysoni  Allen. 

Mon(><rraphs  of  North  American  Rodentia,  p.  347,  August,  1877. 

=  Sylvilagus  graysoni  (Allen).      See  Lyon,  Smithsonian  Miscell.  Coll.,  XLV, 
No.  1450,  p.  .'{36,  June  15,  1904. 

831S.  Skin,  with  skull  inside.  Adult  female.  Tres  Marias  Islands^ 
Mexico,  probably  Maria  Madro  Island  (see  Nelson,  North  Anier* 
Fauna,  No.  14,  p.  16,  April  29,  1899).     Collected  during  "Explora- 
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tions  in  N.  W.  Mexico,  Col.  A.  J.  Grayson."      Original  number 
135.     Catalogued  November  15,  1865. 

Wretche<i  nkin,  in  poor  condition,  with  a  skull  inside. 

Type  not  explicitly  designated  by  number,  but  by  comparing  Dr.  Allen't 
remarks  on  page  347  with  the  table  on  page  348  it  w  seen  that  8318  is  the  type. 
The  specimen  is  also  labeled  **Lepn8  Grayaoiii  type**  in  Dr.  Allen's  hand- 
writing. 

Lepus  sylvaticus  holzneri  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XVIII,  No.  1081,  p.  564,  June  24,  1896. 

=Sylvilagus  floridanus  holzneri  (Mearns).    See  Lyon,  Smithsonian  Misoell.  Coll., 
XLV,  No.  1456,  p.  336,  June  15, 1904. 

58937.  Skin  and  skull.  Adult  female.  In  the  Douglas  Spruce  zone, 
near  the  summit  of  the  Huachuca  Mountainn,  southern  Arizona. 
August  29, 1893.  Collected  by  Frank  X.  Holzner.  Original  num- 
ber 989.  International  Boundary  Commission.  Catalogued  De- 
cember 16,  1893. 

Well-made  skin  in  good  condition;  skull  perfect. 

Lepus  insonus  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  103-104,  May  18.  1904. 
=Sylvila£^s  insonus  (Nelson). 

126878.  Skin  and  skull.  Adult  female.  Omilteme,  Guerrero,  Mex- 
ico. Mav  20,  1903.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  16466. 

Well-made  skin  in  good  condition,  except  for  a  small  bare  spot  on  the  back; 
skull  perfect. 

Lepus  arizonae  major  Mearns. 

Pnx'.  D.  S.  Nat.  Mus.,  XVIII,  No.  1081,  p.  557,  June  24,  1H96. 

=Sylvilagus  arizonse  major  (Mearns).     See  Lyon,  Smithsonian  Miscell.   ColL, 
XLV,  No.  1450,  p.  336,  June  15,  1904. 

l?iH-  Skin  and  skull.  Adult  male.  Calabasas,  Pima  County,  Ari- 
zona. October  23, 1889.  Collected  by  Dr.  L.  Stejneger.  Original 
number  3053.     Catalogued  January  30,  1890. 

Well-maile  skin  in  good  condition;  skull  i)erfect,  except  that  right  half  of 
mandible  has  l)een  broken  vertically  in  two  at  middle  of  tooth  row. 

Sylvilagus  mansuetus  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wanh.,  XX,  pp.  83-84,  July  22, 1907. 

79041.  Skin  and  skull.  Adult  female  (not  male,  as  in  original  descrip- 
tion). San  Jose  Island,  Lower  (/alifornia,  Mexico.  August  2, 
1895.     Collected  b}^  J.  E.  McLellan.     Original  number  1444. 

Well-made  skin  in  gotnl  con<lition;  skull  perfect,  except  mandible,  of  which 
only  the  anterior  part  of  left  ramui?,  inchnling  teeth,  is  present. 
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Lepus  margaritse  Miller. 

l»ror.  Biol.  Soo.  Wash.,  XII,  p.  97,  April  30,  1898. 

=  Sylvilagus  marganUe  (Miller).     See  Lyon,  Smithsonian  Miseell.  Coll.,  XLV, 
No.  1458,  p.  336,  June  15,  1904. 

(J32I7.  Skin  and  skull.  Adult  male.  Margarita  Island,  Venezuela. 
,) uly  1 ,  1895.  Collected  by  Maj.  Wirt  Robinson,  U.  S.  A.  Original 
number  369.     Catalogued  March  25,  1896. 

Well-made  skin  in  good  condition;  skull  perfect. 
Lepus  arizonae  minor  Mearns. 

Proc.  V.  S.  Nat.  Mus.,  XVIII,  No.  1081,  p.  557,  June  24, 1896. 

=Sylvilagu8  arizonae  minor  ( Mearns).    See  Lyon,  Smithsonian  Miscell.  Coll.,  XLV, 
No.  1458,  p.  336,  June  15,  1904. 

mH'  Skin  and  skull.  Adult  male.  El  Paso,  Texas.  February  6, 
1892.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.,  andF.  X.  Holzner. 
Original  numl)er  1418.  International  Boundary  Commission. 
Skin  catalogued  April  28,  1892;  skull,  Juno  23,  1896. 

Well-made  skin  in  gcK)d  (!ondition;  skull  perfect,  exirept  for  loss  of  last  left 
lower  molar  and  the  left  lower  incisor  broken  off  to  the  alveolus. 

Sylvilagus  auduboni  neomexicanus  Nelson.    Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XX,  p.  83,  July  22,  1907. 

118477.  Skin  and  skull.  Adult  male.  Foi-t  Sumner,  New  Mexico. 
September  23,  1902.     Collected  by  J.  H.  Gaut.     Original  number 

506. 

Well-made  skin  in  good  condition;  skull  perfect. 

Lepus  orizibae  Morriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  14:i-144,  Deceml^r  29,   1893. 

=  Sylvilagus  orizabae  (Merriam).     See  Lyon,  Smithsonian  Miscell.  Coll.,  XLV, 
No.  1456,  p.  336,  June  15,  1904. 

5'^'U8.  Skin  and  skull.  Adult  female.  Mount  Orizaba  (altitude 
9,o()()  feet),  Puebla,  Mexico.  April  24, 1893.  Collected  by  E.  W. 
Nelson.     Original  number  4730. 

Well-made  skin  in  goo<l  condition;  skull  jwrfect,  exi«pt  for  absence  of  poste- 
rior jHjrtions  of  lx)tli  mandibular  rami,  including  the  last  right  lower  molar. 

Lepus  veraecrucis  pacificus  Nelson.       Biological  Sui-vey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVll,  pp.  104-105,  May  18,  1904. 
=  Sylvilagus  cunicularius  pacificus  (Nelson). 

7()G'J2.  Skin  and  skull.     Adult  male.     Acapulco,  Guerrero,  Mexico. 

January  9,  1895.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Original  number  734:0. 

Well-mu<le  skin  in  good  condition;  skull  perfect,  except  for  large  shot  perfom- 
tioii  through  the  maxillaries  l)eneath  the  base  of  the  nasals  and  slight  injury  to 
right  supraorbital  border. 
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Sylvilagus  floridanus  restrictus  Nelson.  Biological  Survey  coU. 

Proc.  IMol.  Soc.  Wash.,  XX,  p.  82,  July  22,  1907. 

f|4ii-  ^l^iii  and  skull.  Adult  male.  Zapotlan,  Jalisco,  Mexico. 
April  25,  1892.     Collected  by  E.  W.  Nelson.     Original   number 

2576. 

Well-matie  Hkin  in  good  condition;  skull  perfect,  except  mandible,  of  which 
only  three  fragments,  including  all  the  teeth,  are  present. 

Lepus  sylvaticus  rigidus  Mearns. 

Proc.  TJ.  S.  Nat.  Mus..  XVIII,  No.  1081,  p.  555,  footnote,  June  24,  1806. 
=:Sylvilagu8  floridanus  rigidus  (Mearns).     See  Lyon,  Smithsonian  Misoell.  ColL, 
XLV,  No.  1456,  p.  336,  June  15,  1904. 

f  MH*  Skin  and  skull.  Adult  male.  Carrizalillo  Mountains,  near 
Monument  No.  31,  Mexican  boundary'  line,  Grant  County,  New 
Mexico.  April  21, 1892.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A., 
and  F.  X.  Holzner.  Original  number  1680.  International  Bound- 
ary Commission.     Catalogued  July  29,  1892. 

Well-made  nkiu  in  good  condition;  nkull  has  right  bulla  and  exocclpital  miflfr- 
ing  and  both  zygomatic  processes  of  the  wiuamosals  broken,  last  right  upper 
molar  missing;  mandible  considerably  broken,  the  right  half  posteriorly  and 
the  left  half  anteriorly. 

Lepus  pinetis  robustus  Bailey.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  25,  pp.  159-160,  October  24,  19a5. 
=Sylvilag^s  pinetis  robustus  (Bailey). 

iHSf-  ^l^ii^  ^"d  skull.     Adult  female.     Davis  Mountains,  Texas. 

Altitude  6,000  feet.     January  6,  1890.     Collected  by  V.  Bailey. 

Original  number  873. 

Well-made  skin  in  good  condition ;  skull  {>erfoct,  except  for  absence  of  posterior 
l>ortions  of  mandibular  rami. 

Lepus  floridanus  sanctidiegi  Miller. 

Proc.  A(»d.  Nat.  Sci.  Phila.,  1899,  p.  :I89,  ()ctol)er  5, 1899. 

=Sylvilag^s  floridanus  sanctidiegi   (Miller).     See  Lyon,  Smithsonian  llisoelL 
Coll.,  XLV,  No.  1456,  p.  336,  June  15,  1904. 

60668.  Skin  and  skull.  Adult  female.  Monument  number  258 
(Pacific  Ocean),  Mexican  boundary  line,  San  Diego  County,  Cali- 
fornia. July  10, 1894.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 
Original  number  3783.  International  Boundary  Commission.  Cat- 
alogued November  3,  1894. 

Well-made  skin  in  good  condition;  skull  perfe<:t,  except  that  there  ia  a  chip 
out  of  right  angular  process. 

Sylvilagus  floridanus  similis  Nelson.      Biological  Survey  collection. 

Troc.  lUol.  S<H-..  Wash.,  XX,  p.  82,  July  22,  1907. 
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69517.  Skin  and  skull.  Adult  male.  Valentine,  Nebraska.  Novem- 
ber 10, 1 894.     Collected  by  C.  P.  Streator.     Original  number  4M2. 

Well-made  ykiu  in  good  condition;  ekull  perfect,  except  for  absence  of  right 
supraorbital  process;  angles  of  mandible  each  with  two  perforations. 

Lepus  simplicicanus  Miller. 

Pro<\  Biol.  Soc.  Wash.,  XV,  p.  81,  April  25,  1902. 
=Sylvilagu8  floridanus  chapmani  (Allen). 

f  H !f !•  Skin  and  skull.  Adult  female.  Brownsville,  Texas.  October 
19,  1891.  Collected  by  F.  B.  Armstrong.  Purchased  from  C.  K. 
Worthen.    Original  numl)er  1402.    Catalogued  November  17, 1893. 

Well-made  skin  in  g(X)d  condition;  skull  perfect,  except  for  some  slight  injury 
about  left  angular  process  of  mandible. 

Lepus  floridanus  subcinctus  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  386,  Octobers,  1899. 

=Sylvilagus  floridanus  subcinctus  (Miller).     See  Lyon,   Smithsonian    Misoell. 
Coll.,  XLV,  No.  1456.  p.  336,  June  15,  1904. 

|yj|.  Skin  and  skull.  Adult  female.  Haeienda  El  Molino,  near 
Negrete,  Michoacau,  Mexico.  June  15,  1892.  Collected  by  P.  L. 
Jouy.     Original  number  415.     Catalogued  October  3,  1892. 

Well-made  skin  in  good  condition;  skull  perfect 

Lepus  trowbridgii  Baird. 

Proc.  Acad.  Nat.  Si!i.  Phila.,  VII,  p.  1^33,  this  paper  was  favorably  reported  for 
publication  April  24,  1855. 

=Sylvilagus  bachmani  (Waterhouse).     See  Lyon,  Smithsonian   Miscell.  Ck)ll., 
XLV,  No.  1456,  p.  336,  June  15,  1904. 

tVsV-  Wkull  (skin  lost).  Monterey,  California.  1853.  Collected  by 
Lieut.  W.  P.  Trowbridge,  U.  S.  A.  Skin  catalogued  December  5, 
1854;  skull  November  29,  1854.  The  entry  in  the  skull  catalogue 
reads,  '^Monterey?  Cal.     Perhaps  San  Diego." 

Skul^  considerably  damaged;  posterior  and  inferior  parts  of  brain-case  want- 
ing, and  moat  oi  right  side  of  skull  iK)8terior  to  rostrum  broken  away.  Posterior 
part  of  right  half  of  mandible  also  broken.  One  loose  bulla  is  present.  There 
should  l)e  a  skin,  No.  310,  which  c^n  not  now  be  found. 

No  type  designated.  By  referring  to  Mammals  of  North  America,  pages  610- 
G12,  it  is  seen  that  most  of  the  description  is  based  upon  No.  310;  moreover,  the 
measurements  of  310  agree  more  nearly  with  those  given  in  tlie  original  descrip- 
tion.   For  these  reasons  No.  V^aVj?  is  here  chosen  as  the  type. 

Lepus  truei  Allen. 

Hull.  Amer.  Mus.  Nat.  Hist.,  Ill,  p.  192,  December  10,  189a 

=Sylvilagua  truci  (Allen).    See  Lyon,  Smithsonian  MiscelL  GolL,  XLV,  No.  1466, 

.  p.  33G,  June  15,  1904. 
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^/r\-  Skin  and  skull.  Adult.  Mirador,  Vera  Cruz,  Mexico.  Col- 
lected by  Dr.  C.  Sartorius.  Original  mark  ''e."  Skin  catalogued 
April,  1863;  skull,  Noveml)er  27,  181K). 

Skin  in  i)oor  condition,  laid  out  fiat  on  side.  A  good  deal  of  the  epidenniB 
has  slipped  from  the  feet.  Skull  formerly  in  the  skin,  and  all  the  poeterior  putB 
are  more  or  less  damaged  hy  tlie  preservative  used  on  the  ekin.  The  posterior 
parts  of  the  brain-caae  and  the  posterior  edges  of  the  ascending  rami  of  the 
mandihle,  especially  of  the  right  half,  are  lacking. 

Type  designated  by  number  ijVffVs-  A.  large  series  of  skulls  in  the  Mnseom 
collection  in  the  twenty-five  thousands,  was  misnumbered  and  the  skull  of  the 
present  specimen,  along  with  others,  had  to  be  renumbered,  and  is  now  34878, 
instead  of  25963. 

Lepus  bachmani  ubericolor  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  383,  October  5,  1899. 

=Sylvilagu8  bachmani  ubericolor  ( Miller).     See  Lyon,  Smithsonian  Misoell.  OolL, 
XLV,  No.  1456,  p.  337,  June  15, 1904. 

HHt«  Skin  and  skull.  Adult  male.  Beaverton,  Oregon.  February 
25,  18i)0.  Collected  by  A.  W.  Anthony.  Original  number  1236. 
Catalogued  March  16,  1892. 

Well-made  t«kin  in  goo<l  condition;  skull  i)erfect,  except  for  loss  of  right  half 
of  mandible. 

Sylvilagus  auduboni  vallicola  Nelson.      Biological  Survey  collection. 

I^c.  Biol.  Soc.  Wash.,  XX,  pp.  82-83,  July  22,  P.K)7. 

Hfli*  ^^^^  And  skull.     Adult  female.     San  Emigdio  Ranch,  Kern 

County,  California.     October  22, 1891 .     Collected  by  E.  W.  Nelson. 

Original  number  1853. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  last  two 
right  and  left  upper  molars. 

Sylvilagus  auduboni  warreni  Nelson.     Biological  Survey  collection. 

Proc.  Biol.  S(x*.  Wash.,  XX,  p.  83,  July  22.  1907. 

148682.  Skin  and  skull.  Adult  female.  Coventry,  Colorado.  Janu- 
ary 4,  1907.     Collected  by  C.  H.  Smith.     Original  number  6312x. 

Well-made  skin  in  gcuxl  condition;  skull  ]>erfei*t,  except  mandiblef  which  con- 
sists of  thn^e  fragments,  one  including  l)<)th  incisors,  another  the  left  molar 
series,  and  the  third  the  condyle  and  angular  process. 

Lepus  floridanus  yucatanicus  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  384,  Octol^er  5,  1899. 

=Sylvilagus  floridanus  yucatanicus  (Miller).     See  Lyon,  Smithsonian    MiaoelL 
Coll.,  XLV.  No.  1456,  p.  337,  June  15,  1904. 

H4H*  >S^i^  ^"^  skull.  Adult  female.  Merida,  Yucatan,  Mexico. 
February  22,  1865.  Collected  by  Dr.  A.  Scliott.  Original  num- 
ber 207.  Comision  Cientiiica  de  Yucatan,  fIos6  Salazar  Uarr^^ 
Skin  catalogued  in  1873;  skull,  June  V6,  18D9. 
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iSpecimen  recently  made  over  into  a  modem  study  nkin,  well-pre8erve<l;  skull 
quite  complete,  the  tympanic,  mast4>id,  and  exoccipital  bones  of  the  ri>?ht  side 
broken  away,  and  the  angle  of  the  rijrht  half  of  the  mandible  bnjken. 

Genus  BRACHYLAGUS. 

Lepus  idahoensis  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  5,  pp.  75-78,  2  iigs.,  July  30,  181)1. 

=Brachylagus   idahoensis   (Merriam).     See   Lyon,   Smithsonian   Miscell.   Coll., 
XLV,  No.  1456,  p.  337,  June  15,  19(H. 

HUI*  Skin  and  .skull.  Adult  male.  Pahsimeroi  Valley,  Custer 
Count}',  Idaho.  September  1<>,  1890.  Collected  b}'  V.  Bailey  and 
Dr.  B^  H.  Dutcher,  U.  S.  A.     Original  number  1816. 

Well-made  skin  in  gocxi  condition;  skull  perfect,  except  for  a  perforation  in 
ea<'h  audital  bulla. 

Genus  ROMEROLAGUS. 

Romerolagus  nelsoni  Merriam.  Biological  Survey  (collection. 

Proc.  Biol.  Soc.  Wash.,  X,  pp.  17:W74,  %.  33,  Dec.  29,  1896. 

d7W,K  Skin  and  Kskull.  Adult  male.  Mouiit  Popocatepetl,  Mexico. 
January  6,  1894.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Well-made  skin  in  good  condition;  skull  i>erfect,  ox(»ptfor  absence  of  last  left 
upper  molar;  angle  of  left  mandibular  ramus  broken. 

Family  (X^IIOTONlD^l 

Genus  OCHOTONA. 

Ochotona  cansus  Lyon. 

Smithsonian  Miscell.  Coll.,  L,  No.  1726,  p.  136,  pi.  15,  figs.  1-3,  July  9,  1907. 

144030.  Skin  and  skull.     Adult  male.     Taocheo,  Province  of  Kansu, 
China.     June  8,  1906.     Collected  by  W.  W.  Simpson.     Original 
nuin})er  13.     Catalogued  March  6,  1907. 
Well-made  skin  in  goo<l  condition;  skull  jwrfect 

Lagomys  collaris  Kelson. 

Proc.  lVu)\.  Soc.  Wa.«h.,  VIII,  p.  117,  December  21,  1893. 
= Ochotona  collaris  (Nelson).  See  Trouessart,  Catalogus  Mammalium,  p.  648, 1897. 

m5^.  Skin  and  skull.     Adult.     Near  the  head  of  the  Tanana  River, 

aV)out  200  miles  south  of  Fort  Yukon,  Alaska.     Summer  of  1880. 

Collected  by  E.  W.  Nelson.     Original  number  164.     Skin  catalogued 

June  11,  1884;  skull,  November  2,  1893. 

Skin  fairly  well  preserved,  but  badly  made  up;  no  wire  in  legs.  Posterior  and 
basal  portions  of  the  left  half  of  the  cranium  an<l  most  of  the  ascending  ramus 
of  the  left  half  of  the  mandible  lacking;  otherwise  skull  complete. 


40  ERETHIZOK — TRICHYS — ATHKRWR08. 

Family  KRE'l'HIZONTI I>^. 

Genus   ERETHIZON. 
Erethizon  epixanthum  coucsi  Mi-nrns. 

Pro.',  r.  S.  Nut.  MuH.,  XIX,  K.i.  IIL'I,  p.  72:f,  July  ;W,  1897. 

m\-  !^kin   and  skull.     Not  qiiite  adult.     Fort  Whipple,    A 

Collected  bj-  Dr.  Elliott  Coups.     Catalogued  February  19, 

Skin  well  presun'ol,  Imt  poorly  iiiaiie  tip;  efciill  has  kwt  both  u>«l 

ami  tlie  ket  iipjipr  ami  last  Ihwit  molar  irf  tlie  right  aide:  otberw>'»8  c 

Brethizon  epixanthum  myops  Morriam. 
PiTO-.  Wanh.  Ai-ad.  Siri.,  11,  p.  27,  Marc'h  14,  liHX). 
59140.  Skin  and   .skull.     Old  adult  feinalo.     Portage   Bay, 
September.  18»3.     Collected  by  C.  H.  Townsend,  U.  S.  Bu 
Fishene.s  steamer  Aif>ntro>".     ('atalogued  January  30.  18fl4 
Well-raaiif  [<kiii  in  pjotl  I'oiiilitioii,  ralliiT  (treaity;  akull  nearly  perfe 
indsore  broken  oft  ti>  the  alveoli;  Inwcr  jaw  nan  not  lie  found. 

Family  IIY8TR1CID.E. 
Genus  TRICHYS. 
Trichys  macrotis  Miller. 

Proc.  r.  8.  Nat.  Mu«.,  XXVI,  No.  1317.  p.  4HH,  Febrnary  .%  1903. 
114488.  Skin  and  skull.     Adult  female.     Ta pan uli  Bay,  north 
Sumatra.     February  20,  l'.i03.     Collected  by  Dr.  W.   L. 
Original  nuinlier  li»55.     ('atalogued  September  2,  1902. 
Well-made  flk  ill  in  jjocmI  con  ■  lit  ion;  iikull  piTfert,. 

Genus  ATHERURUS. 
Atherurus  terutaus  Ijyon. 

Pro.'.  II.  S.  Sat.  Mill-..  XXXII,  Xo.  1552,  p.  M7.  pis.  &4-6ti,  fig.  2,  Jui* 

12:i9Tl.  Skin   and  i*kull.     Adult  male.     Pulo  Terutau  (ulsc 

Trotau  and  Trotto).  alwut  I'i  geographic  miles  west  of  tb 

Peuin.-iula,  where  the  HHIth  mi'ridian  east  of  Greenwich 

cofwt  of  the  Malay  Peninsula.     April  12,  1904.     Collci^tec 

W.  L.  Abbott.     Original  munl)er  3'J2:i.     Catalogued  July 

Well-maiie  Jikin  in  gooii  ronditioii;  fkull  |>erfeot. 

Athcrura  zygotnatica  Millor. 

Smithsonian  .Misrell.  Coll.,  XLV.  So.  1420,  p.  42,  pi.  2.  tit;.  4,  Noveml 
=  Atherurus  zygomaticus  Miller.     &«  Lyon,  PnMv  V.  S.  Sat.  Mti».,  X 
1552,  p.  5H7.  June  23,  1907. 

1124-il>.  Skin  and  .skull.    Adultfeinale.     PiiloAor.utT  coast  o 
June  (i,  1901.     Colleeted  by  Dr.  W.  L.  Abbott.     Origina 
1009.     Catalogued  November  12,  ISHH. 
Well-inoile  fikin  in  (iik-hI  omiUtifn;  fkull  i>erfei.'t 
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Genus  THECURUS. 

Thecurus  sumatrae  Lvoii. 

Proc.  i:.  S.  Nat.  Mas..  XXXII,  No.  1552,  p.  583,  plH.  54-66,  fig.  1,  and  pi.  57, 
ligs.  2,  U,  10,  June  2^),  1907. 

14:3432.  Skin  and  skull.     Adult  male.     Aru  Bay,  east  coast  of  Su- 
matra.    January    17,    1906.     Collected   by   Dr.    W.    L.    Abbott. 
Original  number  4(537.     Catalogued  flune  23,  1906. 
Well-matle  skin  in  ^rood  cx)ndition;  skall  perfe<!t. 

Family  OCTODONTID^^:. 

Genus  CAPROMYS. 

Capromys  prehensilis  gundlachi  Chapman. 

Hull.  Amer.  Mus.  Nat.  Hist.,  XIV,  p.  317,  pi.  39,  November  12,  1901. 

10390.').  Skin  and  skull.  Adult  male.  Nueva  Gerona,  Isle  of  Pines, 
(Uiba.  July  4,  1900.  Collected  by  William  Palmer  and  J.  H. 
Kil«\v.     Original  number  505.     Catalogued  October  15,  1900. 

Well-made  skin  in  gocwl  condition;  skull  perfe<'t. 

Capromys  brachyurus  thoracatus  True. 

Proc.  U.  S.  Nat.  Mns.,  XI,  p.  469,  SeptemVwr  3,  1889. 
=Capromys  thoracatus  (Tnie).     See  Chapman,   Bull.  Amer.  Mufl.  Nat.  Hist., 
XXI,  p.  321,  November  12,  1901. 

iiJH-  Skin  and  skull.  Adult  male.  Little  Swan  Island,  Caribbean 
Sea.  March  6,  1887.  Collected  by  C.  H.  Town.send.  Catalogued 
June  2r),  1SS7. 

Skin  well  preserved,  but  not  well  made  up;  skull  perfect. 
TyiK'  not  desi^nate<l  by  numl>er,  but  of  the  two  original  specimens  Dr.  True 
hue  personally  selected  the  al)ove  as  the  type  and  placed  a  red  label  upon  it. 

Genus    PROECHIMYS. 

Proechimys  guairae  Thoma.^. 

Pnx-.  r.iol.  Soc.  Wash.,  XIV,  p.  27,  April  2,  1901. 

102731.  Skin  and  skull.  Adult  male.  La  Guaira,  Venezuela.  July 
S,  1900.  Collected  by  Major  Wirt  Robins<m,  II.  S.  A.  and  Dr.  M. 
W.  Lyon,  jr.     Original  numl^er  HI.     Catalogued  September  19, 

1900. 

Fairly  well-made  skin  in  fair  condition;  skull  i>erfect. 

Genus  CTENOMYS. 

Ctenomys  robustus  Allen. 

Hull.  Amer.  Mus.  Nat.  Hist.,  XIX,  p.  185,  May  9,  1903.     Preoccupied  by  a^»M>- 
/////.s  rohiiMns  IMiilippi  (An.  Mus.  Nft<!.  Chile,  Zool.  entr.  13,  p.  11,  1896.) 
—  Ctenomys  osgoodi  Allen.     Prini-eton  Exped.  Patagonia,  III,  Mamm.,  p.  191, 

1905. 
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84149.  Skin  and  skull.  Adult  male.  Rio  Chico  de  Santa  Cruz,  near 
the  Cordilleras,  Patagonia.  February  20, 1897.  Collected  by  O.  A. 
Peterson.     Original  numl>er  485.     Catalogued  March  15,  1898. 

Well-made  skin  in  good  condition;  skull  perfect 

Type  designated  as  No.  84194,  an  error  for  84149.  No.  84194  is  a  specimen  of 
C  sericetoi.  The  measurements  of  No.  84149  agree  with  those  given  by  Dr.  J. 
A.  Allen  as  belonging  to  the  type,  and  the  specimen  itself  bears  Dr.  Allen's  type 
label. 

Ctenomys  sericeus  Allen. 

Bull.  Amer.  Mus.  Nat.  Hist.,  XIX,  p.  187,  May  9,  1903. 

84189.  Skin  and  skull.  Adult  male,  upper  Rio  Chico  de  Santa  Cruz; 
Cordillenis,  Patagonia.  February  5,  1897.  Collected  by  O.  A. 
Peterson.     Original  number  331.     Catalogued  March  IG,  1898. 

Well-made  skin  in  good  condition;  skull  nearly  i)erfect;  last  right  upper  molar 
lost;  right  external  auditory  meatus  and  posterior  portion  of  left  bulla  slightly 
injured. 

Type  designated  as  No.  84191,  which  is  an  error  for  No.  84189.  The  measure- 
ments of  the  skin  and  skull  ascribed  by  Dr.  Allen  to  the  type  are  those  of 
84189,  and  do  not  agree  with  those  of  84191,  a  smaller  individual.  To  indicate 
further  that  No.  84189  is  the  type,  Dr.  Allen  has  tied  to  the  specimen  the 
standard  red  type  label  of  the  Amerlcaji  Museum  of  Natural  HiMory,  with  the 
italicize<l  words  crossed  out  and  the  words  **U.  S.  Nat."  added,  as  well  as  the 
name  Ctenomys  sericeus  Allen. 

Family  ZAPODID^, 

ft. 

Genus  SICISTA. 
Sminthus  flavus  True. 

Proc.  V.  S.  Nat.  Mus.,  XVII,  No.  1004,  p.  341,  November  15,  1894. 

=Sici8ta  flava  (True).     See  Allen,  Proc.  Biol.  So<\  Wash.,  XIV,  p.  186,  Decem- 
ber 12,  1901. 

m  ih  Skin  and  skull.  Adult  male.  Central  Kashmir,  at  11,000  feet 
July  21,  1891.     Collected  by  Dr.  W.  L.  Abbott.     Catalogued  May 

9,  1892. 

Skin  well  preserved,  but  poorly  made  up;  no  wires  in  legs  or  tail;  skull  per- 
fect, except  for  loss  of  angular  process  of  left  half  of  mandible  and  some  slight 
damage  to  the  right  bulla. 

Genus  ZAPUS. 
Zapus  hudsonius  alascensis  Merriam.  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  223,  July  15,  1897. 

73584.  Skinandskull.     Adult  male.     Yakutat,  Alaska.     July  5, 1895. 
Collected  by  C.  P.  Streator.     Original  number  4660. 
Well-made  skin  in  good  condition;  skull  perfect 
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Zapus  hudsonius  campestris  Preble.      Biological  Survey  collection. 

N(»rtli  Amer.  Fauna,  No.  lo,  pp.  20-21,  Augusts,  ISl^. 

65872.  Skin  and  skull.  Adult  male.  Bear  Lodge  Mountains,  Wyo- 
ming. June  12, 1894.  Collected  by  Dr.  B.  H.  Dutcber,  IT.  S.  A. 
Original  number  000. 

Well-made  skin  in  good  c<)n<lition;  skull  perf€H!t. 

Zapus  major  Preble.  Biological  Survey  collection. 

North  Anier.  Fauna,  No.  15,  pp.  24-25,  Augunt  H,  1899. 

79983.  Skin  and  «kull.     Adult  female.     Warner  Mountains,  Oregon. 

August  4, 1896.     Collected  by  Dr.  C.  Hart  Merriam  and  V.  Bailey. 

Original  number  5720. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  perforation 
in  palate. 

Zapus  princeps  minor  Preble.  Biological  Survey  collection. 

North  Anier.  Fauna,  No.  15,  p.  23,  August  8,  1899. 

73673.  Skin  and  skull.  Adult  female.  Wingard,  near  Carlton  House, 
Saskatchewan,  Canada.  July  23,  1895.  Collected  by  J.  A.  Lor- 
ing.     Original  number  3123. 

Well-ma<ie  skin  in  good  (condition;  skull  perfect. 

Zapus  trinotatus  montanus  Merriam.     Biological  Survey  collection. 

Pnx-.  Biol.  Soc.  Wash.,  XJ,  p.  104,  April  26,  1897. 
= Zapus  montanus  (Merriam).     See  Preble,  North  Amer.  Fauna,  No.  15,  p.  28, 

August  8,  1899. 

79803.  Skin  and  skull.  Adult  female.  Crater  Lake,  Mount  Mazama, 
Oregon.  August  21,  1896  (not  August  19,  as  in  original  descrip- 
tion).    Collected  by  E.  A.  Preble.     Original  number  1388. 

Well-ma<le  skin  in  good  condition;  skull  j)erfect. 
Zapus  nevadensis  Preble.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  15,  pp.  25-26,  August  8,  1899. 

94185.  Skin   and   skull.     Adult  female.     Ruby  Mountains,  Nevada. 
Junt»  21,  1898.     Collected  liy  V.  Baile3\     Original  number  6581. 
Well-made  skin  in  gooil  condition;  skull  perfect. 

Zapus  princeps  oregonus  Preble.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  15,  p.  24,  Augusts,  1899. 

78156.  Skin  and  skull.  Adult  male.  Elgin,  Blue  Mountains,  Oregon. 
May  29,  1896.     Collected  by  E.  A.  Preble.     Original  number  969. 

Well-made  skin  in  good  condition;  skull  perfect 
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Zapus  pacificus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soo.  Wash.,  XI,  p.  104,  April  26,  1897. 

90445.  Skin  and  skull.  Younjr  adult  male.  Prospect,  Rogue  River 
Valley,  Oregon.  August  29,  1896.  Collected  by  E.  A.  Preble. 
Original  number  1454. 

Well-made  skin  in  i^ocxl  condition;  skull  perfect. 

Zapus  (Napaeozapus)  insignis  roanensis  Preble.     Biol.  Survey  ooU. 

North  Anier.  Fauna,  No.  15,  pp.  35-i^,  August  8,  1899. 

66283.  Skin  and  skull.  Adult  male.  Magnetic  City,  base  of  Roan 
Mountain,  North  Carolina.  May  22,  1894.  Collected  by  A.  G. 
Wetherby.     Original  number  5. 

Well-made  skin  in  gooil  condition;  skull  perfect. 

Zapus  tenellus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  S(K-.  Wash.,  XI,  p.  lO:^,  April  26,  1897. 

66932.  Skin  and  skull.     Adult  female.     Kamloops,  British  Columbia. 

August  25,  1894.     Collected  by  C.  P.  Streator.     Original  number 

4196. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  perforation 
of  brain  case. 

Family  HETEROMYID.E. 

Genus  HETEROMYS. 
Heteromys  annectens  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  4.S,  Man^h  5,  1902. 

71510.  Skin    and    skull.      Adult   male.      Pluma,   Oaxaca,    Mexico. 

March  18,  1895.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Original  numl)cr  7674. 

Well-made  skin  in  goo<l  condition;  skull  perfect,  except  for  absence  of  entire 
right  upper  molariform  series. 

Heteromys  goldmani  Merriam.  Biological  Survey  collection. 

Prot!.  Biol.  Sot\  Wash.,  XV,  i)p.  41-42,  Marc^h  5,  1902. 

77576.  Skin  and  skull.  Adult  male.  Chicharras,  Chiapas,  Mexico. 
Febniarv  7,  1896.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  9244. 

Well-made  skin  in  good  con<lition;  skull  i>erfect. 

Heteromys  griseus  MciTiam.  Biological  Survey  collectipn. 

Proc.  Biol.  Soi!.  Wash.,  XV,  p.  42,  March  5,  1902. 

76062.  Skin  and  skull.     Adult  male.     Mountains  near  Tonala,  GbJa- 
pa**,  Mexico.     August  15,  1895.     Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number  8339. 
Well-made  skin  in  good  condition;  skull  perfect. 
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Heteromys  goldmani  lepturus  Merriam.         Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  42,  March  5,  1902. 

78882.  Skin  and  skull.  Adult  male.  Moun tains  near  Santo  DoiuiAgo, 
Oaxaca,  Mexico.  June  20,  1895.  Collected  by  E.  W.  Nelsofc  and 
E.  A.  Goldman.     Original  number  8120. 

Well-niacit^  skin  in  good  condition;  skull  i>erfect,  except  for  al>Hence<4  right 
zygoma  and  right  upper  molariform  series. 

Heteromys  (Xylomys)  nelsoni  Merriam.         Biological  Survey  coll. 

l»roo.  Biol.  8o<'.  Wash.,  XV,  pp.  43-44,  March  5,  1902. 

77920.  Skin  and  skull.  Adult  male.  Pinabett^,  Chiapas,  Mexico. 
February  11,  1896.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  9281. 

Well-made  skin  in  g(xxl  condition;  skull  perfect. 

Genus  LIOMYS. 

Liomys  canus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soi'.  Wash.,  XV,  pp.  44-45,  March  5,  1902. 

96259.  Skin  and  skull.  Adult  male.  Parral,  Chihuahua,  Mexico. 
September  21,  1898.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
imm.     Original  numl)er  13036. 

Well-made  skin  in  good  condition;  skull  perfet^t. 

Liomys  crispus  Merriam.  Biological  Survey  collection. 

Proc.  i^iol.  So(i.  Wash.,  XV,  p.  49,  March  5,  1902. 

75105.  Skin  and  skull.  Adult  male.  Tonala,  Chiapas,  Mexico. 
August  7,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  8283. 

Well-made  skin  in  goo<l  condition;  skull  perfect,  except  for  absence  of  jugals. 

Liomys  heterothrix  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  50,  March  5,  1902. 

90161.  Skin  and  skull.  Adult  male.  San  Pedro  Sula,  Honduras. 
July  16,  1897.     Collected  by  J.   C.   Ingersoll.     Original  number 

884  X. 

Well-made  skin  in  good  conditicm;  skull  perfect. 

Liomys  pictus  isthmius  Merriam.         Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  46,  March  5,  1902. 

73867.  Skin  and  skull.  Adult  male.  Tehuantepec,  Oaxaca,  Mexico. 
April  28,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  7796. 

Well-made  skin  in  good  condition;  skull  perfect 
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Lriomys  torridus  minor  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  8()o.  Wash.,  XV,  p.  45,  March  o,  1902. 

70301.  Skin  and  skull.  Adult  female.  II uaj uapam,  Oaxaca,  Mexico. 
November  18,  18JM.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  7061. 

Well-made  skin  in  >?oo(i  condition;  skull  perfettt. 

Liomys  obscurus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Sf)c.  Wash.,  XV,  p.  48,  March  5,  1902. 

1085H3.  Skin  and  skull.  Adult  female.  Carrizal,Vera  Cruz,  Mexico. 
May  12,  11*01.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  14714. 

Well-made  skin  in  jrood  condition;  skull  iierfe<'t. 

Liomys  orbitalis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  So<!.  Wash.,  XV,  pp.  48-49,  March  5,  1902. 

65452.  Skin  and  skull.  Adult  female.  Catemaco,  Vera  Cruz,  Mexico. 
April  29,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  6129. 

Well-made  skin  in  ^ood  condition;  skull  perfe<'.t,  except  for  absence  of  ptery- 
goids and  adjoining;  parts  of  {)alate. 

Liomys  parviceps  (loldman.  Biological  Survey  c^>llection. 

'Proi'.  Biol.  Soc.  Wash.,  XVII,  p.  82,  March  21,  1904. 

126477.  Skin  and  skull.  Adult  female.  La  Salada,  Michoaean,  Mex- 
ico. Mandi  19,  1903.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  16194. 

Well-made  skin  in  goo<l  <^on<lition;  skull  iHjrfect. 

Liomys  phaeura  Merriam.  Biological  Survey  collection. 

Pr(M^  Biol.  Soc.  Wash.,  XV,  p.  48,  March  5,  1902. 

71500.  Skin  and  skull.  Adult  female.  Pinotepa,  Oaxaca,  Mexico. 
February  21,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  7553. 

Well-made  skin  in  gocxl  condition;  skull  |>erfect,  except  for  alxsence  of  last  left 
lower  molar. 

Liomys  plantinarensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  46,  March  5,  1902. 

iilJE-  Skin  and  skull.  Adult  female.  Plantinar,  Jalisco,  Mexico. 
April  4,  1892.  Collected  })y  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  2383. 

Well-made  skin  in  go(xl  condition;  skull  perfect,  except  for  absence  of  right 
jugal. 
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Liomys  pictus  rostratus  Merriain.  Biological  Survey  collection. 

PrcM\  Biol.  So<r.  Wash.,  XV,  p.  46,  :SIarch  5,  1902. 

71488.  Skin  and  skull.  Adult  male.  Ometepec,  Guerrero,  Mexico. 
February  14,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  7447. 

Well-inadt'Hkin  in  pood  condition;  pknll  i>erfect,  ext«pt  slightly  broken  nasals; 
five  upper  and  three  lower  cheek  teeth  missing. 

Liomys  crispus  setosus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  S<K'.  Wash.,  XV,  p.  49,  March  5,  1902. 

77588.  Skin  and  skull.  Adult  female.  Huehuetan,  Chiapas,  Mexico. 
February  22,  18J)6.  Collecti^d  by*E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  9364. 

Well-uiade  skin  in  gocxi  condition;  skull  iK»r£ect,  ex<«pt  for  broken  supra- 
occipital;  last  two  lower  molars  on  each  side  niLssinf?. 

Liomys  sonorana  Merriam.  Biological  Survey  collection. 

Proo.  Biol.  Soc.  Wash.,  XV,  p.  47,  March  5,  1902. 

96252.  Skin  and  skull.  Adult  mal(\  Alamos,  Sonora,  Mexico.  De- 
cember 19,  1898.     Collected  b\'  E.  A.  Goldman.     Original  number 

18299. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  last 
uppor  molar  on  ea(  h  side. 

Liomys  texensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  i>iw.  Wash..  XV,  p.  44,  March  5,  1902. 

58670.  Skin  and  skull.  Adult  female.  Brownsville,  Texas.  Feb- 
ruary 19,  1894.     Collected  by  J.  A.  Ix)ring.     Original  number 

1672. 

Well-made  skin  in  goo<l  condition;  skull  perfe<'t. 

Liomys  torridus  Merriam.  Biological  Survey  collection. 

lYoc.  Biol.  Sm-.  Wash.,  XV,  p.  45,  March  5,  1902. 

69r)4:5.  Skin  and  skull.  Adult  female.  Cuicatlan,  Oaxaca,  Mexico. 
October  14,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  6904. 

Well-made  skin  in  good  condition;  skull  perfe<'t. 

Liomys  veraecrucis  Merriam.  Biological  Survey  collection. 

Vrnc.  Biol.  Soc«.  Wash.,  XV,  p.  47,  March  5,  1902. 

65457.  Skin  and  skull.      Adult  female.     San  Andres  Tuxtla,  Vera 
Cruz,  Mexico.     May  7,  1894.     Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Orimnal  number  6174. 
Well-ma<k'  .skin  in  good  condition;  skull  i)erfect. 


48  PBROGNATHUS. 

Genus  PEROGNATHUS. 
Perognathus  penicillatus  ammophilus  Osgood.       Biol.  Survey  oolL 

Proc.  Biol.  Sou.  Waah.,  XX,  pp.  20-21,  February  23,  1907. 

146859.  Skin  and  skull.  Adult  male.  Margarita  Island,  Lower 
California,  Mexico.  November  29,  1905.  Collected  by  E.  W. 
Nelson  and  E.  A.  Goldman.     Original  number  18655. 

Well-made  Hkin  in  good  condition;  skull  perfect. 

Perognathus  amplus  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  18,  pp.  32-83,  pi.  1,  fig.  2,  September  20,  1900. 

HH^'  Skin  and  skull.  Adult  male.  Fort  Verde,  Yavapai  County, 
Arizona.  June  26,  1892.  Collected  by  J.  A.  Loring.  Original 
number  272. 

Well-made  skin  in  good  condition;  pkuU  perfect. 

Perognathus  penicillatus  angustirostris  Osgood.     Biol.  Survey  coll. 

North  Anier.  Fauna,  No.  18,  p.  47,  September  20,  1900. 

73881.  Skin  and  skull.  Adult  male.  Carrizo  Creek,  Colorado 
Desert,  California.  March  31,  1895.  Collected  by  A.  W.  An- 
thony.    Original  number  22. 

Well-made  skin  in  good  condition;  skull  perfect 

Perognathus  anthonyi  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  18,  pp.  5r>-57,  Sei)tember  20,  1900. 

81058.  Skin  and  skull.     Adult  female.     South  Bay,  Cerros.  Island, 

Lower  California,  Mexico.     July  29,  1890.     Collected  by  A.  W. 

Anthony.     Original  number  71. 

Well-made  skin  iri  good  condition ;  skull  perfect,  except  for  absence  of  right 
jugal. 

Perognathus  panamintimus  arenicola  Stephens.      Biol.  Survey  coll. 

Proc.  Biol.  S(x-.  Wash.,  XTII,  p.  153,  June  13,  1900. 

99828.  Skin  and  skull.  Adult  male.  San  Felipe  Narrows,  San  Diego 
County,  California.     April  11,  1892.     Collected  by  F.  Stephens. 

Original  number  2056  (2622x). 

Well-made  skin  in  good  condition;  skull  i)erft>ct,  except  for  absence  of  angular 
process  of  left  mandibular  ramus. 

Perognathus  artus  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  18,  p.  55,  September  20,  IJKX). 

96298.  Skin  and  skull.  Adult  female.  Batopi las,  Chihuahua,  Mexico. 
October  6,  1898.  Collected  by  E.  A.  Goldman.  Original  number 
13090. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Perognathus  baileyi  Merriam.  Biological  Survey  collection. 

Proc!.  Acad.  Nat.  Sci.  Phila.,  1894,  [)p.  262-263,  tig.  1,  September  27,  1894. 

i]^4l'  Skin  and  skull.  Adult  female.  Ma^^dalena,  Sonora,  Mexico. 
Novenil>er  3,  1889.  Collected  b}'  V.  Bailey.  Original  number 
633. 

Well-made  skin  in  gocni  condition;  eknll  peTfei!t. 

Perognathus  bimaculatus  Merriam. 

North  Amer.  Fauna,  No.  1,  p.  12,  October  25,  1889. 

=  Perognathus  flavus  bimaculatus  (Merriam).     See  C)sgood,  North  Amer.  Fauna, 
No.  18.  p.  24,  Septeml)er  20,  1900. 

gWA-  Skin  and  skull.    Adult  male.    Fort  Whipple,  Yavapai  County, 

Arizona.    May  21,  ISO.").    Collected  by  Dr.  Elliott  Coues.    "  ExpKs. 

in  the  Rocky  Mts.,  No.  1499,  Dr.  Elliott  Coues,  U.  S.  A."    Skin 

catalogued  February  12,  186();  skull,  July  3,  1889. 

Fairly  well-made  skin  in  good  I'ondition.  It  wa^  probably  first  made  up  with 
the  skull  inside,  which  ha**  since  ))een  taken  out.  But  little  of  the  skull  is  present. 
Most  of  lower  jaw,  rostrum  and  upjH'r  incisors,  eiich  of  the  upper  tooth  rows  in 
a  separate  piece,  and  parb*  of  the  parietals  are  [)re8ent. 

Perognathus  bombycinus  Osgood.         Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wai»h.,  XX,  pp.  19-20,  Febniary  23,  1907. 

13()123.  Skin  and  skull.  Adult  male.  Yuma,  Arizona.  March  18, 
1905.     Collected  by  E.  A.  (roldman.     Original  nimiber  16844. 

Well-made  skin  in  goo<l  condition;  skull  perfect,  extrept  forabsenwof  right 
jugal  and  injury  to  right  audital  bulla. 

Perognathus  callistus  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  18,  p.  28,  Septeml>er  20,  1900. 

s.si>45.  Skin  and  skull.     Young  adult  male.     Kinney  Kanch,  near  Bit- 
ter Creek,  Sweetwater  Count}',  Wyoming.     May  14,  1897.     Col- 
lected b}'  J.  A.  Loring.     Original  number  4122. 
Well-made  skin  in  good  condition;  skull  perfect. 

Perognathus  (Chsetodipus)  intermedius  canescens  Merriam. 

Biologiciil  Survey  collection. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  pp.  267-268,  September  27,  1894. 

=  Perognathus  nelsoni  canescens  (Merriam).     See  Osgood,  North  Amer.  Fauna, 
No.  18,  p.  54,  Septem)>er  20,  1900. 

5101t).  Skin  and  skull.  Young  adult  male.  Jaral,  Coahuila,  Mexico. 
January  14,  1893.     Collected  by  C.  P.  Streator.     Original  number 

2557. 

Well-made  skin  in  goo<l  condition;  skull  perfect. 
45336—08 i 
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Perognathus  columbianus  Mcrriam.     Biological  Survey  collection. 
Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  pp.  263-264,  fig.  2,  September  27,  18W. 

=Perognathu8  lordi  columbianus  (Merriam).   See  Osgood,  North  Amer.  Fwma, 
No.  18,  p.  40,  Septeml)er  20,  1900. 

HHi-  Skin  and  skull.  Young  adult  male.  Pasco,  Washington. 
May  1>,  1891.     Collected  by  C.  P.  Streator.     Original  number  768. 

Well-made  skin  in  good  condition  ;  skall  perfect. 

Perognathus  californicus  dispar  Osgood.     Biological  Survey  coll. 

North  Amer.  Fauna,  No.  18,  pp.  58-59,  September  20,  1900. 

liiH*  ^^i"  ^^"d  skull.  Adult  male.  Carpenteria,  Santa  Barbara 
County,  California.  December  19,  1891.  Collected  by  E.  W. 
Nelson.     Original  number  1G55. 

Well-made  skin  in  good  condition  ;  skull  perfect. 

Perognathus   (Chaetodipus)  eremicus  Mearns. 

Bull.  Amer.  Mus.  Nat.  Hist.,  X,  p.  300,  August  31,  1898. 

=Perognathu8  penicillatus   eremicus    (Mearns).     See  Osgood,   North   Amer. 
Fauna,  No.  18,  p.  48,  September  20,  1900. 

HHh  Skin  and  .skull.    Adult  female.    Fort  Hancock,  El  PasoCounty, 

Texas.     June  27,  1893.     Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 

Original  number  2380.     Catalogued  July  29,  1893. 

Well-made  skin  in  good  condition,  but  the  tail  has  a  break  in  both  proximal 
and  distal  portions.  Skull  nearly  perfect ;  a  piece  oat  of  sapraoccipitai ;  right 
malar  lacking. 

Perognathus  fallax  Merriam. 

North  Amer.  Fauna,  No.  1,  p.  19,  October  25,  1889. 

iiSI!*  Skin  and  skull.  Adult  male.  San  Bernardino,  Califomia. 
^'Reche  Canyon,  3  miles  southeast  of  Colton,  San  Bernardino 
County."  (Osgood,  North  Amer.  Fauna,  No.  18,  p.  55.)  April 
21,  1887.  Collected  by  F.  Stephens.  Original  number  424.  Cat- 
alogued June  17,  1887. 

Well-made  skin  in  good  (condition  ;  skull  perfect. 

Perognathus  Havus  Baird. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  332,  this  paper  was  favorably  reported  for 
publication  April  24,  1856. 

tVs%.  Fragment  of  skull  (skin  lost).  El  Paso,  Texas.  1851.  Col- 
lected by  J.  H.  Clark.  United  States  and  Mexican  Boundary  Sur- 
vey.    Catalogued  May  19,  1853. 

The  skull,  No.  1130,  is  represented  by  the  anterior  part  of  the  roetrum  only. 
The  skin  can  not  be  found. 

Type  not  designated  by  number.  Baird  says,  '*  Collected  at  El  Paso  by  J.  H. 
Clark."  By  referring  to  Mammals  of  North  America,  p.  425,  it  is  seen  that  |^ 
is  the  specimen  he  must  have  had  in  mind,  and  is  consequently  the  type. 
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Perognathus  fuliginosus  Merriam.         Biological  Survey  collection. 
North  Amer.  Fauna,  No.  3,  p.  74,  September  4,  1890. 

=Perognathus  flavus  fuliginosus  (Merriam).     See  Osgood,  North  Amer.  Fauna, 
No.  18,  p.  25,  September  20,  1900. 

H3 ??•  Skin  and  skull.  Immature  male.  Cedar  belt,  northeastof  San 
Francisco  Mountain,  Arizona.  October  4,  1889.  Collected  by  V. 
Bailey.     Original  number  559. 

Well-made  skin  in  good  condition;  skull  nearly  complete,  but  consisting  of 
three  Heparate  sections;  interparietal  missing. 

Perognathus  merriami  gilvus  Osgood.  Biological  Survey  coll. 

North  Amer.  Fauna,  No.  18,  pp.  22-23,  September  20,  1900. 

J II?  3-  Skin  and  vskuU.  Adult  male.  Eddy  (=Carlsbad),  New  Mexico. 
September  18, 1892.  Collected  by  Dr.  B.  H.  Dutcher,  U.  S.  A. 
Original  number  329. 

Well-made  skin  with  right  hind  leg  missing;  otherwise  in  good  condition; 
skull  perfect. 

Perognathus  goldmani  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  18,  pp.  54-55,  September  20,  1900. 

96678.  Skin   and  skull.     Adult  female.     Sinaloa,  Sinaloa,  Mexico. 
February  15,  1899.     Collected  by  E.  A.  Goldman.     Original  num- 
ber 13428. 
Well-made  skin  in  good  condition;  skull  perfect. 

Perognathus  hispidus  Baird. 

^lammalfl  of  North  America,  p.  421,  1857. 

AVfl-  Skin  and  skull.  Adult  female.  Charco  Escondido,  Tamauli- 
piis,  Mexico.  1853.  Collected  by  Lieut.  D.  N.  Couch,  U.  S.  A, 
Catalogued  March  15,  1855. 

Badly-made  skin  with  bare  patches  on  the  right  flank  and  on  the  back.  Tail 
never  skinned  out  and  tip  gone.  Skull  in  bad  condition.  All  the  upper  teeth 
lacking;  pterygoid  region  broken,  both  zygomata  lacking;  a  large  hole  in  the 
middle  uf  the  cranium.  Lower  jaw  almost  perfect.  This  skull  apparently  con- 
sists of  sections  of  two  different  si)ecimens  glued  together.  (See  O^ood,  North 
Amer.  Fauna,  No.  18,  p.  43,  September  20,  1900.) 

No  tyjK)  designated,  but  the  description  is  clearly  based  upon  No.  577. 

Perognathus  inornatus  Merriam. 

North  Amer.  Fauna,  No.  1,  p.  15,  October  25,  1889. 

= Perognathus  longimembris  (Coues).     See  Oi^ood,  North  Amer.  Fauna,  No.  18, 
p.  33,  September  20,  1900. 

J:|^n-  In  alcohol,  with  skull  removed.  Young  adult  male,  Fresno, 
California.  Collected  by  Gustav  Eisen.  Alcoholic  catalogued 
February  6,  1882;  skull,  July  3,  1889. 

S[)ecimen  generally  well  preserved,  but  the  color  looks  changed;  some  hair 
hus  slippo<i  from  the  left  side.  Exoccipitals  of  skull  missing  and  the  right 
bulla  damaged;  right  half  of  mandible  practically  perfect;  left  half  broken  in 

two  pieces. 
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Otognosis  longimembris  Coues. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1875,  p.  305,  August  31,  1875. 

=Perognathus  longimembris  (Couee).    See  Merriam,  North  Amer.  Fauna»  No.  1, 
p.  13,  October  25,  1889. 

^/s%.  In  alcohol,  with  skull  removed.  Female.  Fort  Tejon,  CaQ&da 
delasUvas,  Kern  County,  California.  Collected  by  John  Xantus. 
Alcoholic  catalogued  January,  1872;  skull,  April  4,  1898. 

Alcoholic  in  poor  condition;  it  has  the  appearance  of  having  been  completely 
dried  at  one  time.  The  skull  lacks  the  right  malar.  There  is  a  large  hole  u 
the  right  audital  bulla  and  a  small  one  in  the  left  bulla;  otherwise  it  is  perfect. 

The  specnmen  upon  which  Coues^s  provisional  0,  lonffimembris  is  based  ia  des- 
ignated by  number. 

Perognathus  spinatus  magdalense  Osgood.     Biological  Survey  oolL 

Proc.  Biol.  So<\  Wash.,  XX,  p.  21,  February  23,  1907. 

146102.  Skin  and  skull.  Adult  female.  Magdalena  Island,  Lower 
California,  Mexico.  November  25,  1905.  Collected  by  E.  W. 
Nelson  and  E.  A.  Goldman.     Original  number  18633. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  zygomata. 

Perognathus  parvus  magruderensis  Osgood.         Biol.  Survey  colL 

North  Amer.  Fauna,  No.  18,  p.  38,  September  20,  1900. 

Hill*  ^^in  ^^^  skull.  Adult  male.  Mount  Magruder,  Nevada. 
June  6,  1891.     Collected  by  V.  Bailey.     Original  number  2899 

Well-ma<le  skin  in  good  condition;  skull  perfect. 

Perognathus  apache  melanotis  Osgood.  Biological  Survey  colL 

North  Amer.  Fauna,  No.  18,  p.  27,  September  20,  1900. 

97416.  Skin  and  skull.     Adult  female.     Casas  Gi*ande8,  Chihuahua, 

Mexico.     May  21,  1899.     Collected  by  E.  A.  Goldman.     Ori^^inal 

number  13750. 

Well-made  skin  in  good  condition;  skull  perfect  except  for  slight  perforfttioD 
in  right  audital  bulla. 

Perognathus  Havus  mexicanus  Merriam.      Biological  Survey  coL 
Proc.  AcAd.  Nat.  Sci.  Phila.,  1894,  pp.  265-266,  fig.  5,  September  27,  1894. 

50714.  Skin  and  skull.  Young  adult  male.  Tlalpam,  Federal  Dis- 
trict, Mexico.  December  4,  1892.  Collected  by  E.  W.  Nelson. 
Original  number  3978. 

Well-made  skin  in  good  condition ;  skull  perfect. 

Perognathus  monticola  Baird. 

Mammals  of  North  America,  p.  422,  1857. 

=  Perognathus  parvus  (Peale).    See  Osgood,  North  Amer.  Fauna,  No.  18,  p.  34, 
September  20,  1900. 
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iVi  5-  Mounted  skin  and  skull.  Adult  female.  "W.  of  Rocky  Mts." 
(Mus.  Cat.)  1853.  Collected  by  Dr.  George  Suckley.  Catalogued 
Januan-  31,  1855.  In  regard  to  the  locality,  the  following  is 
quoted  from  Osgood,  o}}.  cit,^  p.  36:  ''It  is  also  not  improbable 
that  the  type  of  Baird's  'montlcola'^  was  also  taken  at  The  Dalles 
[Oregon].  Baird's  queried  statement  that  it  came  from  St.  Mary's 
Mission,  Mont.,  is  rendered  much  more  doubtful  b}^  the  unsuc- 
cessful efforts  of  recent  collectors  to  obtain  additional  specimens 
from  that  locality.  Dr.  Suckley,  who  collected  this  type,  stopi)ed 
for  some  time  at  The  Dalles  and  may  have  obtained  it  there.'" 

The  Hkin  ih  badly  mounted  and  in  poor  condition.  It  is  much  bleached  and 
the  ears  are  more  or  less  broken,  and  on  the  ]X)8terior  parts  of  body  are  two  large 
areas  without  hair.  The  skull  is  in  better  condition,  but  upper  incisors  are 
broken  off  to  the  alveoli ;  the  posterior  parts  of  the  zygomata,  left  audital  bulla, 
and  parts  about  the  foramen  magnum  are  broken;  lower  jaw  almost  perfect. 

Baird  ha^l  but  one  specimen,  designated  by  number. 

Perognathus  (Chaetodipus)  nelsoni  Merriam.  Biological  Survey  coll. 
Proc.  Acad.  Nat  Sci.  Phila.,  1894,  p.  266,  fig.  6,  September  27,  1894. 

50214.  Skin  and  skull.  Old  female.  Hacienda  La  Parada,  San  Luis 
Potosi,  Mexico.  August  19,  1892.  Collected  by  E.  W.  Nelson. 
Original  number  3207. 

Well-made  skin  in  good  condition;  skull  perfect. 

Perognathus  nevadensis  Merriam.         Biological  Sui*vey  collection, 

Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  264,  fig.  3,  September  27,  1894. 

54828.  Skin  and  skull.  Adult  male.  Halleck,  Nevada.  July  4, 1893. 
Collected  by  V.  Bailey.     Original  number  4070. 

Well-made  skin  in  good  condition;  skull  perfect. 

Perognathus  californicus  ochnis  Osgood.       Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  128,  June  9,  1904. 

130H48.  Skin  and  skull.  Young  adult  female.  Santiago  Springs,  16 
miles  southwest  of  McKittrick,  Kern  County,  California.  July  30, 
1903.     Collected  by  L.  J.  Goldman.     Original  number  728. 

Well-made  skin  in  gowl  condition;  skull  perfect,  except  for  broken  zygomata. 

Perognathus  pacificus  Mearns. 

Bull.  Amer.  Mus.  Nat.  Hist.,  X,  p.  299,  August  31,  1898. 

610'22.  Skin  and  skull.  Adult  female.  Edge  of  Pacific  Ocean,  at  the 
last  Mexican  boundary  monument,  No.  258,  San  Diego  County, 
California.  July  12, 1894.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 
Original  number  3787.  International  Boundary  Commission. 
Catalogued  November  17,  1894. 

VV^ell-inade  skin  in  good  condition;  skull  perfect. 
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Perognathus  fallax  pallidus  Mearn.s. 

Prot-.  Biol.  Soc.  Wash.,  XIV,  p.  i:^,  August!),  1901. 

61007.  Skin  and  skull.  Adult  female.  Mountain  Spring,  halfway 
up  the  east  slope  of  the  Coast  Kange  Mountains  near  the  Mexican 
boundary  line,  in  San  Diego  County,  California.  May  16,  1894. 
Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original  number  8520. 
International  Boundary  Commission.  Catalogued  November  17, 
1894. 

Well-made  8kin  in  good  condition;  .skull  {H^rfei't,  except  angular  pn>cefiBe(Sof 
mandible  slightly  chipped. 

Perognathus  longimembris  panamintinus  Merriam. 

Biological  Survey  collection. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  265,  fig.  4,  September  27,  1894. 

=Perognathu8  panamintinus  (Merriam).     See  Osgood,  North  Anier.  Fauna,  No. 
18,  p.  28,  September  20,  1900. 

Uiii-  Skin  and  skull.     Young  adult  male.     Perognathus  Flat,  Emi- 
grant Gap,  Panamint  Mountains,  California.     April  16, 1891.     Col- 
lected by  V.  Bailey.     Original  number  2676. 
Well-made  skin  in  good  condition;  skull  perfect. 

Cricetodipus  parvus  Peale.     See  page  289. 

Perognathus  penecillatus  Woodhouse. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  p.  200.     Presented  at  meeting  of  December  28, 
1852. 

= Perognathus  peniciUatus  Woodhouse.     See  Woodhouse,  Rep.  Expe<l.  Zuni  and 
Colorarlo  Rivers,  by  Capt.  L.  Sitgreaves,  p.  49,  pi.  3,  1853. 

f^^Yi'  Skin  and  skull.  Adult  male.  San  Francisco  Mountain,  Ari- 
zona. (Probably  a  few  miles  to  the  northeast.  See  Osgood,  North 
Amer.  Fauna,  No.  18,  p.  45,  footnote,  September  20,  1900.)  1851. 
Collected  by  Dr.  S.  W.  Woodhouse  on  an  expedition  in  command 
of  Capt.  L.  Sitgreaves,  U.  S.  A.  Skin  catalogued  April  10,  1857; 
skull,  June  4, 1898. 

Skin  formerly  mounte<l,  fairly  well  made  up,  but  badly  preserved.  The  hair 
looks  worn  and  bleached  and  there  are  a  couple  of  bare  spots  on  the  specimeiL 
The  tail  has  never  been  skinned  out.  Skull  in  fair  condition;  both  zygomata 
are  injureil,  especially  the  left,  and  there  are  more  or  less  extensive  openings  in 
the  orbital  walls.  Lower  jaw  perfect,  except  some  chipping  from  the  angular 
procej<ses. 

Type  not  designated  by  number.  The  original  description  speaks  of  a  single 
specimen,  a  male,  from  San  Francisco  Mountain,  and  by  referring  to  Baird*8 
Mammals  of  North  America,  p.  419,  No.  2G76  is  seen  t^)  be  this  specimen.  It 
should  \)e  observed  that  the  measurements  given  by  lUird  do  not  agree  well 
with  those  given  by  Dr.  Wooclhouse. 
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Perognathus  flavescens  perniger  Osgood.       Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  127-128,  June  9,  1904. 

57725.  Skin  and  skull.  Young  female.  Vermilion,  South  Dakota. 
August  22,  1889.     Collected  b}'  G.  S.  Agersborg. 

Skin  in  fair  condition;  abdominal  incision  not  sewed  up;  Bkull  perfect,  except 
for  broken  zygomata. 

Perognathus  pernix  rostratus  Osgood.    Biological  Survey  collection. 

North  Amer.  Fauna,  No.  18,  p.  51,  pi.  1,  fig.  8,  September  20,  1900. 

95818.  Skin  and  skull.  Young  adult  male.  Camoa,  Rio  Mayo, 
Sononi,  Mexico.  October  28, 1898.  Collected  by  E.  A.  Goldman. 
Original  number  13167. 

Well-made  skin  in  gooil  condition;  skull  perfect 

Perognathus  penicillatus  siccus  Osgood.         Biological  Survey  coll. 
I*roc.  Biol.  Soc.  Wash.,  XX,  p.  20,  February  23,  1907. 

146890.     Skin  and  skull.     Adult  male.     Ceralbo  Island,  Lower  Cali- 
fornia, Mexico.     February  13,  1906.     Collected  by  E.  W.  Nelson 
and  E.  A.  Goldman.     Original  number  19131. 
Well-made  skin  in  go<Kl  condition;  skull  perfect. 

Perognathus  (Chaetodipus)  Stephens!  Merriam.     Biol.  Survey  coll. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  267,  fig.  7,  September  27,  1894. 

• 

5  33H-  ^^i^  and  skull.  Adult  male.  Mesquite  Valley,  northwest 
arm  of  Death  Valley,  California.  April  6,  1891.  Collected  by 
F.  Stephens.     Original  number  25S. 

Well-made  skin  in  good  condition;  skull  perfect. 

Perognathus  hispidus  zacatecse  Osgood.         Biological  Survey  coll. 

North  Amer.  Fauna,  No.  18,  p.  45,  September  20,  1900. 

91877.  Skin  and  skull.  Young  adult  female.  Valparaiso,  Zacatecas, 
M(*xic().  December  16,  1897.  Collected  by  E.  A.  Goldman. 
Original  number  11968. 

Well-made  skin  in  good  condition;  skull  perfect. 

Genus  MICRODIPODOPS. 
Microdipodops  californicus  Merriam.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  128,  July  19,  1901. 

101227.  Skinand  skull.  Young  adult  male.  Sierra  Valley ,  near  Vin- 
ton, Plumas  County,  California.  August  7,  1900.  Collected  by 
Dr.  W.  K.  Fisher.     Original  number  1596. 

Woll-inade  skin  in  good  condition;  skull  perfect,  except  for  slight  injury  to 
lower  lip  of  foramen  magnum. 
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Microdipodops  megacephalus  Morriain.  Biological  Survey  oolL 

North  Amer.  Fauna,  No.  5,  ])i).  116-117,  July  30,1891. 

iHlh  Skin  and  skull.  Adult  male.  Halleck,  Elko  County,  Nevada. 
October  23, 1 890.     Collected  by  V.  Bailey.     Original  number  2005. 

Well-made  skin  in  good  condition;  Hkull  perfect  except  for  a  few  i>erforation8 
in  right  ma8toid  bulla  and  broken  left  zygoma. 

Microdipodops  megacephalus  oregonus  Merriam.    Biol.  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  127,  July  19,  1901. 

80128.  Skin  and  skull.  Young  adult  male.  Lake  Alvord,  Oregon. 
August  18,  1896.  Collected  by  C.  P.  Streator.  Original  number 
5430. 

Well-made  skin  in  good  condition;  skull  perfect. 

Microdipodops  pallidus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  127-128,  July  19,  1<K)1. 

93520.  Skin  and  skull.  Adult  female.  Ten  miles  east  of  Stillwater, 
Nevada.  May  11,  1898.  Collected  by  H.  C.  Oberholser.  Origi- 
nal  number  101. 

Well-made  skin  in  good  condition;  skull  perfect. 

Genus  DIPODOMYS. 

Dipodomys  ambiguus  Merriam.  Biological  Survey  collection. 

North.  Amer.  Fauna,  No.  4,  pp.  42-45,  October  8,  1890. 

=Dipodomys  merriami  ambiguus  (Merriam).    See  Merriam,  Sdence,  new  B&r., 
VII,  p.  31,  January  7,  1898. 

iliH'  Skin  and  skull.     Adult  male.     El  Paso,  Texas.     December  13, 
1889.     Collected  by  V.  Bailey.     Original  number  782. 
Well-made  skin  in  gcxxl  condition;  skull  perfect. 

Dipodomys  merriami  atronasus  Merriam.     Biological  Survey  coll. 

Proc.  Biol.  Soi\  Wash.,  IX,  p.  113,  June  21,  1894. 

50276.  Skin  and  skull.     Adult  male.     Hacienda  La  Parada,  San  Luis 

Potosi,  Mexico.     August  20,  1892.     Collected  by  E.  W.  Nelson. 

Original  number  3229. 

Well-madt>  skin  in  good  condition;  skull  lacking  rigtit  audital    bulla,  bad- 
occipital,  and  adjacent  parts  of  brain  case;  zygomata  broken. 

Dipodomys  californicus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  4,  p.  49,  October  8,  1890. 

HHI-  ^^iii  and  skull.  Adult  male.  Ukiah,  California.  May  4, 
1889.     Collected  by  Dr.  T.  S.  Palmer.     Original  number  46. 

Well-made  skin  in  good  con<lition;  skull  jK»rftH:t. 
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Dipodomys  compactus  True. 

VnK\  V.  S.  Nat.  Mus.,  XI,  No.  559,  p.  160,  January  5,  1889. 

.Usif-  ^"^l^'i"  ^i^'y  C^kull  lost).  Adult  female.  .Padre  Island,  Texas. 
April  1^,  188>^.     Purchased  from  C.  K.  Worthen.     Catalogued  Au- 

crust  18,  1801. 

Skill  rather  carelcflsly  mado  up.  Home  epidermis  has  slipped  from  about  the 
iiost*.  A  se\ve(l-up  cut  along  the  throat  looks  as  if  the  specimen  had  been  made 
uj)  with  a  Hkull  inside  and  that  the  latter  had  afterwards  l)een  removed.  This 
skull  can  not  be  foun<i  at  present. 

Typi*  not  desijrnated.  The  dt^scription  was  based  upon  one  specimen  only. 
The  data,  including  three  measununents  of  the  above  specimen,  agree  in  every 
resiK.»ct  with  those  given  in  the  original  description. 

Dipodomys  spectabilis  cratodon  Merriam.     Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XX,  p.  75,  July  22,  1907. 

78058.  Skin  and  skull.  Adult  male.  Chicalote,  Aguas  Calientes, 
Mexico.  July  2,  1896.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  9784. 

Well-made  skin  in  good  condition;  skull  perfect. 

Dipodomys  deserti  Stephens. 

Amer.  Nat,  XXI,  p.  42,  pi.  5,  January,  1887. 

slJil-  ^kin  and  skull.     Adult  female.     Mohave  River,  California. 

Juno  2l»,  188G,     Collected  by  F.  Stephens.     Original  number  314. 

Catalogued  December  29,  188(>. 

Well-made  skin  in  goo<l  condition;  skull  j)erfect. 
Ty}>e  designated  by  the  original  number. 

Dipodomys  elator  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wa.-h.,  IX,  pp.  10^110,  June  21,  1894. 

r>4S()2.  Skin  and  .skull.  Adult  male.  Henrietta,  Texas.  April  13, 
lsi)4.     Colle(*ted  by  J.  A.  Loring.     Original  number  1804. 

Wcll-nuide  skin  in  go(j<l  condition;  skull  perfect. 
Dipodomys  merriami  exilis  Merriam.     Biological  Survey  collection. 

Proc.  P»iol.  S(x;.  Wash.,  IX,  p.  118,  June  21,  1894. 

JJSJs-  Skin  and  skull.  Young  adult  male.  Fresno,  Calif  ornia.  Sep- 
tonibcr  28,  1891.     Collected  by  V.  Bailey.     Original  number  3277. 

Woil-inade  skin  in  goo<i  condition;  skull  perfect. 

Dipodomys  insularis  Merriam.  Biological  Survey  collection. 

Troc.  Biol.  Soc.  Wash.,  XX,  p.  77,  July  22,  1907. 

7iM)5o.  Skin  and  skull.  Adult  female.  San  Jose  Island,  Lower  Cali- 
fornia, Mexico.  August  G,  1895.  Collected  by  J.  E.  McLiellan. 
Orijrinal  number  1457. 

Well-made  skin  in  i^ixxl  (condition;  skull  perfect,  except  broken  tips  of  nasals. 
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Dipodomys  merrianii  kernensis  Morriam.      Biological  Survey  coll. 

Proc.  Biol.  SiH-.  Wasli.,  XX,  pp.  77-78,  July  22,  1907. 

108884.  Skin  and  skull.     Adult  male.     Onyx,  west  end  of  Walker 

Pass,  Kern  County,  California.     July   25,  1901.      Collected  by 

Dr.  W.  K.  Fisher.     Original  number  2106. 

Well-made  »kin  in  gocNl  condition,  except  for  a  »maXi  bare  spot  in  middle  of 
back;  Bkull  ])erfe(!t. 

Dipodomys  margaritse  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XX,  pp.  76-77,  July  22,  1907. 

146058.  Skin  and  skull.    Young  adult  male.    Margarita  Island,  Lower 
California,    Mexico.      December   1,    1905.     Collected    by   E.   W. 
Nelson  and  E.  A.  Goldman.     Original  number  18711. 
Well-made  skin  in  good  condition;  skull  perfc»ct. 

Dipodomys  mitchelli  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  X[X,  No.  1121,  p.  719,  July  30,  1897. 

63188.  Skin  and  skull.  Adult  female.  Tiburou  Island,  Gulf  of  Cali- 
fornia. December  23,  1895.  Collected  by  J.  \V.  Mitchell.  Origi- 
nal number  3.     Catalogued  March  16,  1896. 

Well-made  skin  in  good  condition;  tail  has  never  been  skinned  out,  but  is 
braced  with  wire.  Skull  lacks  lx)th  malarn;  part  of  the  left  bulla  is  broken  in 
two.  Angular,  coronoid,  and  condyloid  pnjcesses  of  mandible  more  or  \e» 
broken. 

Dipodomys  nelsoni  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XX,  pp.  75-76,  July  22,  HK)7. 

79439.  Skin  and  skull.  Adult  male.  La  Ventura,  Coahuila,  Mexico. 
August  10,  1896.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  9998. 

Well-made  skin  in  go<xl  condition;  skull  perfect. 

Dipodomys  merriami  nevadensis  Merriam.     Biological  Survey  coll. 
Proc.  Biol.  Socr.  Wash.,  IX,  pp.  111-112,  June  21,  1894. 

54552.  Skin  and  skull.  Adult  female.  Pyramid  Lake,  Nevada. 
June  26,  1893.     Collected  by  V.  Bailey.     Original  number  3990. 

Well-made  skin  in  gooil  condition;  skull  perfcKJt. 

Dipodomys  merriami  nitratoides  Merriam.     Biological  Survey  coll. 

Proc.  Biol.  Soi\  Wash.,  IX,  pp.  112-113,  June  21,  1894. 

54674,  Skin  and  skull.  Adult  male.  Tipton,  Tulare  County,  Cali- 
fornia. June  25,  1893.  Collected  by  C.  P.  Streator.  Original 
number  2978. 

Well-made  skin  in  gooil  condition;  skull  jwrfect,  except  for  absence  of  last  two 
upper  molars  an<l  broken  right  mastoid  bulla. 
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Dipodomys  merriami  nitratus  Merriam.        Biologicul  Survey  coll. 

Proc.  Biol.  Soc.  Wjwh.,  IX,  p.  112,  June  21,  1894. 

115:2-  Sl^'*^  i""l  skull.  Adult  niale.  Kecler,  Inyo  County,  Califor- 
nia. Deceni))or  29,  1890.  Collected  by  E.  W.  Nelson.  Original 
ruiinber  160.  • 

Well-made  nkin  in  ^(xxi  condition;  nkull  {)erft»<'t. 

Dipodomys  ornatus  Merriam.  liiolo^^ical  Surv^ey  collection. 

Proc.  Biol.  Sot-.  Wash.,  IX,  pp.  110-111,  June  21,  1894. 

57990.  Skin  and  skull.  Adult  female,  lierriozabal,  Zacatecas,  Mex- 
ico. December  29,  1893.  Collected  by  E.  A.  Goldman.  Original 
number  5613. 

Well-made  skin  in  ^ood  condition;  skull  perfect,  except  for  fractun»8  of  mas- 
toid bullae  and  left  audital  bulla  and  absence  of  last  left  lower  molar. 

Dipodomys  perotensis  Merriam.  Biological  Survey  collection. 

I^oc.  Biol.  Soc.  Wash.,  IX,  p.  Ill,  June  21,  1894. 

5:1:285.  Skin  and  skull.  Adult  female.  Perote,  Vera  Cruz,  Mexico. 
May  21,  1893.  Collected  by  E.  W.  Nelson.  Original  number 
4840. 

Well-made  skin  in  good  condition;  skull  with  right  zygoma  and  lachrymal 
shelf  iniFitiing;  right  ma^^toid  bulla  and  left  audital  bulla  slightly  broken. 

Dipodomys  platycephalus  Merriam.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XX,  p.  76,  July  22,  1907. 

139S82.  Skin  and  skull.     Adult  male.     Calmalli,  Lower  California, 

Mexico.     October  1,  1905.     Collected  by  E.  W.  Nelson  and  E.  A. 

Goldman.     Original  number  1S248. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  angular 
pfu»c8se.H  of  mandible. 

Dipodomys  spectabilis  Memam.  Biological  Survey  collection. 

North  Anier.  Fauna,  No.  4,  pp.  46-48,  October  8,  18iK). 

sis 2 3'  Skin  and  skull.  Adult  male.  Dos  Cabezos,  Cochise  County, 
Arizona.     November  22, 1889.     Collected  by  V.  Bailey.     Original 

number  t>95. 

Well-made  skin  in  good  con<lition;  skull  perfect. 

Genus  PERODIPUS. 
Perodipus  cabezonse  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  144-146,  July  14,  1904. 

54055.  Skin  and  .skull.  Adult  female.  Cabezou,  Colorado  Desert, 
California.     May  81, 1893.     Collected  by  C.  P.  Streator.     Original 

number  2S59. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  perforatioii 

of  ri^ht  audital  bulla. 
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Perodipus  ordi  columbianus  Merriam.    Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  p.  115,  June  21,  1894. 

If  Hi-  Skin  and  skull.  Adult  female.  Umatilla,  Oregon.  October 
18,  1890.     Collected  by  C.  P.  Streator.     Original  number  386. 

Well-made  skin  in  gCKKl  condition;  skull  perfect. 

Perodipus  goldmani  Merriam.  Biological  Survey  collection. 

Pkk-.  Biol.  Soc.  Wash.,  XVII,  p.  148,  July  14,  1904. 

118924.  Skin  and  skull.     Adult  male.     Salinas,  Monterey  County, 

California.     September  4,  1902.     Collected  by  L.  J.   Goldnuui. 

Original  number  431. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  right  andital 
bulla. 

Perodipus  ingens  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  141-142,  July  14,  1904. 

« 

128805.  Skin  and  skull.  Adult  male.  Painted  Rock,  20  miles  south- 
east of  Simmler,  Carrizo  Plain,  San  Luis  Obispo  County,  Califor- 
nia. August  6,  1903.  Collected  by  L.  J.  Goldman.  Original 
number  777. 

Well-made  skin  in  good  condition;  skull  perfect. 

Perodipus  microps  levipes  Merriam.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  145,  July  14,  1904. 

f  Hll-  ^^^^  ^^^  skull.  Adult  male.  Perognathus  Flat,  Emigrant 
Gap,  Panamint  Mountains,  California.  April  16, 1891.  Collected 
by  V.  Bailey.     Original  immber  2668. 

Well-made  skin  in  good  condition;  skull  perfect. 

Dipodops  longipes  Merriam  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  3,  pp.  71-73,  September  4,  1890. 

=  Perodipus  longipes  (Merriam).     See  Allen,  Abstract  Prot!.  Linn.  See.  N.  Y., 
1893-94,  p.  29,  July  20,  1894. 

mU'   ^l^in  and  skull.     Young  adult  male.     Echo  Cliffs,  Painted 

Desert,  Arizona.     September  22,  1889.     Collected  by  Dr.  C.  Hart 

Merriam.     Original  number  512. 

Well-made  skin  in  good  condition  ;  skull  perfect,  except  for  abeence  of  bHi- 
occipital  and  supraoccipital;  mastoid  bulhe  fractured. 

Perodipus  microps  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  145,  July  14,  1904. 

fffH-   ^^i^  and  skull.     Adult  male.     Lone  Pine,  Owens  Valley, 

Inyo  County,  California.    December  22, 1890.    Collected  by  £•  W. 

Nelson.    Original  number  138. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  break  in  ri^ 
mastoid  bulla. 
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Dipodomys  montanus  Baird. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  334,  this  paper  reported  favorably  for  publi- 
(tation,  April  24,  1855. 
=  Perodipus  montanus  (Baird).    See  Merriam,  Proc.  Biol.  See.  Wash.,  XVII,  pp. 
140-141,  July  14,  1904. 

^g^j\.  Skin  and  skull.  Collected  on  Pacific  Railroad  Survey,  near 
38^  lat,  under  Lieut.  E.  (J.  Beckwith,  IT.  S.  A.,  by  Mr.  Kreutz- 
feld  in  1853.  It  was  taken  in  the  Rio  Grande  Valley,  near  Fort 
Massachusetts,  then  in  New  Mexico,  at  lat.  37^^  32',  long.  105^  23', 
now  near  the  present  town  of  Garland,  Costilla  County,  Colorado. 
Catalogued  February  16,  1865. 

Skin  badly  made  up,  but  well-preserved ;  skull  with  most  of  the  posterior 
portions  of  the  brain-case  broken  away ;  angular  processes  of  mandible  chipped. 

Type  not  designated  by  number  in  the  original  description,  but  in  Baird's 
Mammals  of  North  America,  page  412,  a  footnote  speaks  of  No.  490  as  the  type. 

Perodipus  morroensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XX,  pp.  78-79,  July  22,  1907.. 

HHi'  ^kin  and  skull.  Adult  female.  Morro,  San  Luis  Obispo 
County,  California.  November  11,  1891.  Collected  by  E.  W. 
Nelson.     Original  number  1464, 

Well-made  skin  in  good  condition;  skull  perfect. 

Perodipus  panamintinus  Merriam.         Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  IX,  p.  114,  June  21,  1894. 

Iff??,.  Skin  and  skull.  Adult  male.  Head  of  Willow  Creek,  Pana- 
mint  Mountains,  California.  May  12,  1891.  Collected  by  E.  W. 
Nelson.     Original  number  853. 

Well-made  skin  in  good  condition ;  skull  perfect 

Perodipus  simulans  peninsularis  Merriam.    Biological  Survej^  coll. 
Proc.  IMol.  Soc.  Wash.f  XX,  p.  79,  July  22,  1907. 

189872.  Skin  and  skull.  Young  adult  male.  Santo  Domingo,  Lower 
California,  Mexico.  September  27,  1905.  Collected  by  E.  W, 
Nelson  and  E.  A.  Goldman.     Original  number  18215. 

Well-made  skin  in   good  condition;   skull  perfect,  except  for  aheence  of 

lachrymals. 

Perodipus  perplexus  Merriam.  Biological  Survey  collection, 

Proc.  Biol.  8oc.  Wash.,  XX,  p.  79,  July  22,  1907. 

ff  11^.  Skin  and  skull.  Adult  male.  Walker  Basin,  Eem  County, 
California.     July   15,   1891.     Collected  by  V.  Bailey.     Original 

number  8053. 

Well-made  skin  in  good  condition;  skull  perfect,  except  broken  lower  indaoTB 
and  slight  injuries  to  palate  and  basioccipital. 
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Perodipus  streatori  simulans  Merriam.  Biolo^cal  Survey  coXL 

Pro(!.  Biol.  S<h;.  Wash.,  p.  144,  July  14,  1904. 

JHJf-  Skin  and  skull.    Adult  female.     Duizura,  San  Diego  Coanty, 

California.     Novem»>er    24,    1891.     Collected  by   C.    H.    Marsh. 

Original  number  255. 

Well-niiide  t^kiii  in  good  condition ;  skull  jierfect,  except  for  broken  ri^ht  andhd 
bulla  and  Hupraoccipital. 

Perodipus  streatori  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  IX,  pp.  113-114,  June  21,  1894." 

W310.  Skin  and  skull.    Adult  female.    Carbondale,  Amador  Goiintf , 

California.     April  ,3,  l«tH.     Collected  by  C.  P.  Streator.      Original 

number  8673. 

Well-made  nkin  in  good  condition;  skull  perfect,  except  for  slightly  broken 
right  mastoid  bulla. 

Perodipus  agilis  tularensis  Merriam.     Biological  Survey  collectiolu 

Proc.  Biol.  8oc.  Wash.,  XVII,  p.  143,  July  14,  1904. 

127158.  Skin  and  skull.  Adult  female.  Alila,  Tulare  County,  Cali- 
fornia. June  28,  1908.  Collected  by  L.  J.  Goldman.  Original 
number  568. 

Well-made   skin   in   good  condition;   skull  perfect,  except  for  abeenoe  ol 

lachrymals. 

Perodipus  montanus  utahensis  Merriam.         Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  14:W44,  July  14,  1904. 

55115.  Skin  and  skull.     Adult  male.     Ogden,  Utah.     July  16,  1893. 
Collected  by  V.  Bailey.     Original  number  4085. 
Well-made  skin  in  good  condition;  skull  perfect. 

Perodipus  venustus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  142,  July  14,  1904. 

51852.  Skin  and  skull.  Adult  male.  Santa  Cruz,  CMifornia.  March 
12,  1893.     Collected  by  G.  B.  Badger.     Original  number  46. 

Well-made  skin  in  good  condition;  nkull  i)erfect,  except  for  slightly  injnrcd 
palate  and  pterygoid,  and  absence  of  right  lachrymal. 

Family  GEOMYID.l^:. 

Genus  THOMOMYS. 

Thomomys  talpoides  agrestis  Merriam.  Biological  Survey  collection. 

Pro<\  Biol.  Soc.  Wash.,  XXI,  p.  144,  June  9,  1908. 

150725.  Skin  and  skull.  Adult  female.  Medano  Ranch,  San  Liuis 
Valley,  Colorado.  October  29,  1907.  Collected  by  M.  Cary. 
Original  number  1205. 

Well-made  skin  in  ^ood  condWion*,  ^^LxjiX  ^tVw:^. 


THOMOMY8.  63 

Thomomys  alpinus  Merriaiii.  Biological  Survey  collection. 

Proc.  Biol.  S<)<-.  Wash.,  XI,  p.  lilH,  July  15,  1897. 

4  2  5  12-  ^^^^^  H"d  skull.  Adult  male.  Big  Cottonwood  Meadow8,near 
Mount  Whitney,  California.  Altitude  10,000  feet.  August  6, 
ISJU.  Collected  by  Dr.  B.  II.  Dutcher,  U.  S.  A.  Original  num- 
ber ir.7. 

Well-made  nkin  in  good  condition;  skull  perfet:t,  except  for  a  perforation  in 
the  snpraoecipital. 

Thomomys  angularis  Merriam.  Biological  Survey  collection, 

Proc.  Biol.  Soe.  Wash.,  XI,  p.  214,  July  15,  1897. 

58123.  Skin  and  skull.  Adult  male.  Los  Banos,  Merced  County, 
California.  January  1,  1894.  (!k)llected  by  J.  E.  McLellan. 
Original  numl>er  418. 

Well-made  skin  in  good  condition;  skull  perfe<*t. 

Thomomys  alpinus  awahnee  Merriam.    Biological  Survey  collection. 

Proi'..  Biol.  Soc.  Wash.,  XXI,  pp.  146-147,  June  9,  1908. 

133n76.  Skin  and  skull.  Adult  female.  Yosemite  Valley,  California. 
June  14,  1904.     Collected  by  N.  Hollister.     Original  number  870. 

Well-ina^le  skin  in  good  condition;  skull  perfect,  except  for  absence  of  laat 
left  upper  molar. 

Thomomys  baileyi  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XTV,  p.  109,  July  19,  1901. 

isisl-  A^'\n  and  skull.  Adult  female.  Sierra  Blanca,  Texas.  De- 
cember 2S,  1889.     Collected  by  V.  Bailey.     Original  number  870. 

Well-made  skin  in  good  condition;  skull  perfect. 

Thomomys  bridgeri  Merriam.  Biological  Survey  collection. 

Pnx'.  Biol.  Soc.  Wash.,  XIV,  pp.  li:i-114,  July  19,  1901. 

i  J  J  {;  3 .  Skin  and  skull.  Adult  male.  Fort  Bridger,  Wyoming.  May 
27,  ist)<>.     Collected  by  V.  Bailey.     Original  number  1207. 

Well-made  skin  in  goo<i  condition;  skull  perfect. 

Thomomys  cabezonse  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  110,  July  19,  1901. 

r>39s7.  Skin  and  skull.  Adult  male.  Cabezon,  San  Gorgonio  Pass, 
California.     June  3, 1893.     Collected  by  C.  P.  Streator.     Original 

number  i>90(). 

Well-made  skin  in  good  condition;  skull  perfect. 

Thomomys  clusius  Coues. 

Proc.  Acad.  Nat.  Sin.  Phila.,  1875,  p.  138,  June  15,  1875. 

sV'/'./fi.  Skin  and  skull.  Adult  female.  Bridger  Pass,  Sweetwater 
County,  Wyoming.     July  28, 1857.     Collected  by  Dr.  W,  A.  Hajoar 
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mond,  U.  S.  A.  Original  number  88.  "  Wagon  Road  to  Bridger's 
Pass,  Rocky  Mountain,"  Lieut.  F.  T.  Bryan,  U.  S.  A.  Skin  cata- 
logued October  6,  1857;  skull,  Januar}^  5,  1894. 

Well-macle  skin  in  good  condition.  It  lias  evidently  been  recently  made  o\er 
and  the  Hkull  removed,  probably  in  1894.  The  skull  has  the  posterior  and 
basal  |)ortion8  of  the  craiiitiin  broken  away;  the  left  malar  is  iniBsing  and  the 
upper  incisors  broken  off  to  the  alveoli.  Both  coronoid  proc^esses  of  mandible 
and  the  left  angular  proc'oss  broken. 

Thomomys  fuscus  fisheri  Mcrriam.       Biological  Survey  collection. 

Proc.  Biol.  Soo.  Wash.,  XIV,  pp.  111-112,  July  19,  UK)1. 

101238.  Skin  and  skull.  Young  adult  male.  Beckwith,  Sierra  Val- 
ley, Plumas  County,  California.  August  3,  11>00.  Collected  by 
Dr.  W.  K.  Fisher.     Original  number  1547. 

Well-made  skin  in  good  condition;  skull  j)erfect,  except  for  absence  of  left 
jugal. 

Geomys  fulvus  Woodhouse. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  j).  201.     Prewnte^i  at  ineetinvr  of  December  28, 
1852. 

=Thomomy8  fulvus  ( Woo^lhoune).     See  Haird,  Mamnialn  of  North  America,  p.  402, 
1857. 

2674.  Mounted  skin  with  no  skull.  San  Francisco  Mountain,  Ari- 
zona. 1851.  Collected  by  Dr.  S.  W.  Woodhouse  on  expedition 
under  command  of  Capt.  L.  Sitgreave.s,  IJ.  S.  A.  Catalog^ied  May, 
1857. 

Specimen  in  g:ood  shape  and  condition,  especially  con^<idering  its  age  and  the 
time  when  it  was  mount^ed.     It  is  probably  much  fudc<l. 

Type  not  designated  by  number.  Woodhou.«e  speaks  of  but  one  8()ec*imen, 
giving  close  measurementsii,  and  reference  to  Baird's  Mammals  of  North  Americt 
shows  the  above  specimen  to  be  the  basis  of  the  description. 

Thomomys  clusius  fuscus  Merriam.      Biological  Survey  collection. 
North  Amer.  Fauna,  No.  5,  pp.  H9-70,  July  30, 1891. 

Iff 4?.  Skin  and  skull.  Adult  female.  Head  of  Big  Lost  River, 
Idaho.  September  23,  1890.  Collected  by  Dr.  B.  H.  Dutcher, 
U.  S.  A.     Original  number  1847. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  badly  brokoi 
zygomata. 

Thomomys  goldmani  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  108-109,  July  19,  1901. 

58075.  Skin  and  skull.  Adult  male.  Mapimi,  Durango,  Mexica 
December  15,  1893.  Collected  by  E.  A.  Goldman.  OrigiiuJ 
number  240. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Thomomys  hesperus  Merriain.  Biolo^iml  Survey  collection. 

I'm*'.  P.i(,I.  S(M-.  Wash.,  XIV,  p.  IKi,  July  n>,  UKU. 

(>l».S2.">.  Skin  and  skull.  Adult  ft'inale.  Tillamook,  Oregon.  Novem- 
h(u-  i>,  Ism.     Collectedhy  A.  K.  McLK^llan.     Oriirinal  inimborllSO. 

W«'Il-iua«U*  skin  in  j;tMxl  condition;  pkull  iHjrfet't,  oxccpt  for  absuncc  of  left 
npiKT  premolar. 

Thomomys  idahoensis  Merriaui.  Biological  Survey  collection. 

Proc  Biol.  Sor.  Wash.,  XIV,  p.  114,  July  19,  19()1. 

I  ii }  J I .  Skin  and  skull.  Adult  male.  Birch  C -reek,  Idaho.  August  8, 
ISl^O.     (\)lloeted  bv  0.  P.  Streator.     Original  number  12i>. 

Well-made  skin  in  jrood  condition;  skull  iKTfe<*t. 

Thomomys  fulvus  intermedius  Mearns. 

rro«-.  r.  S.  Nat.  Mns.,  XIX,  No.  1121,  p.  7U»,  July  .'lO,  1S97. 

•i»Uin»  Skin  and  skull.  Adult  male.  Aspen  and  s[)ruce  zone  at  the 
sununit  of  tlie  Huachuca  Mountains,  Arizona.  Altitude  1>,000  feet. 
September  <>,  \S\K^,  C'ollect(»d  by  F.  X.  Ilolzner.  International 
Boundary  Commission.  Original  mmiber  1013.  Catalogued  No- 
vember 2,  \sm. 

Well-made  skin  in  jjood  condition;  skull  lacking  most  of  the  left  zygoma, 
otherwise  jXTfect. 

Thomomys  aureus  lachuguilla  Bailey.     Biological  Survey  collection, 

rroc.  Biol.  So<-.  Wash.,  XV,  p.  120,  Juno  2,  l»()2. 

1  lo;],S6.  Skin  and  skull.  Adult  male.  Foothills  near  EI  Paso,  Texas. 
September  24,  1001.     Collected  by  V.  Bailey.     Original  number 

785S. 

Well-MKule  skin  in  jxo<)<l  condition;  skull  jjerfei't. 

Thomomys  laticeps  Baird. 

l'n»c.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  Ii35,  this  paper  was  rei)orted  favorably  for 

j»ul)lieation  April  24,  18W>. 

,^/,\.  Skin  and  skull.  Hum)>oldt  Bay,  California.  Collected  by 
Lieut.  W.   P.   Trowbridge,  U.  S.  A.      Catalogued  February  21, 

1855. 

I^adly  made  skin  in  rather  poor  condition;  legs  sprawling,  tail  not  skinned  out. 
A  iiake<l  [lateh  on  left  t^iile.  It  has  the  appearance  of  once  having  t»een  in  alt;o- 
hol.  Skull  much  damaged,  hut  lower  jaw  alniO}<t  p«'rfect.  Rostral  and  tooth- 
hearing  portions  above  couiplete,  but  the  tc*eth  on  right  side  are  all  broken  off. 
Fragments  of  cranial  lK)neH  pn.'i?ent  and  adherent  to  drie<l-up  brain. 

TyjM'  n<»t  <lesignate<l  hy  nund)er  in  the  original  dt*8cription,  but  in  Mammals 
of  North  America  it  is  tfei'n  that  baird  had  but  one  H|>ecimen  referrtHl  to  by 
number. 
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'riaiii.  lUolojifiral  Survry  rollcction. 

'      viv,  p.  112,  July  1J»,  1«K)1. 

'*      A'liilt  foiiiale.     Concoiiully,  east  base  Cas- 
"iio-loii.     Septenibor  11, 1S1)7.     CoUoctcd  h}' 
1  miinber  4050. 

n«  lit  ion;  .skull  ptTfort. 

'!!ii.  Biolojjical  SuiToy  coUoctioii. 

"*'"•    t.   'Jlr;,  July  15,  18M7. 

vlult   male.     Farewell  Bend,  Des  Chutes 
^   ;.  4,   1S1»6.     Collected   by  E.  A.   Preble. 

.:ii»ii:  skull  jwrftrt. 
—  .^j^a  Alerriam.     Bioloijicul  Survey  collection. 

«»   112,  July  19,  UX)1. 

*'•  male.     Red  Bluff,  California.    Decem- 
•v  C   V.   Streator.     Original   number 

i  .n;  Hkull  jierfei't,  oxwpt  for  absHjnt'e  of  two 


Biological  Survey  collection.. 

'^'0-110,  July  19,  1901. 

■  iiial(\     Parral,  Chihuahua,  Mexico. 
■  i  bv  K.  W.  Nelson  and  E.  A.  Gold- 


-fj?*; 


~ """    •  pkuH  perfect. 

-^^^     -mmk.  Biological  Survey  colh»ction. 

tilv  15,  1897. 

"bilt  male.     Austin,  Nevada.     No- 
^\  Bailey.     Original  numluM*  2()i>7. 

ull  porfect. 


-4-.^^->     .- .** 
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Biological  Survey  collection. 

'  :>  19,  liwi. 

.     Scaton,  Oregon.     Octol^r  6, 
I.     Original  number  1147. 
•kill I   fKjrfect,  exi*ept  for  broken   Ijosi- 

Biological  Survey  collection. 
»,  mu. 

Fort    Bridger,  Wyoming, 
•y.     Original  number  115>4. 

(vvt. 
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Thomomys  latirostris  Merriam.  Biological  Survey  colIectioiL 

Pr(K\  Biol.  Soc.  Wash.,  XIV,  p.  107,  July  19,  1901. 

IHU'  Skin  and  skull.  Adult  male.  Little  Colorado  River,  Painted 
Desert,  Arizona.  Septeml)er  22,  1899.  Collected  by  V.  Bailey. 
Original  number  604. 

WeH-ma<le  skin  in  good  condition;  skull  j)erfiHit.  , 

Thomomys  leucodon  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  215,  July  15,  1897. 

If  XH-  Skin  and  skull.  Adult  male.  Grants  Pass,  Rogue  River 
Valley,  Oregon.  December  17, 1891.  Collected  by  C.  P.  Streator. 
Original  number  1394. 

Well-made  skin  in  good  condition;  skull  perfeirt. 

Thomomys  limosus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  116,  July  19,  1901. 

89724.  Skin  and  skull.     Adult  male.     White  Salmon,  gorge  of  the 

Columbia  River,  Washington.     June  26,  1897.     Collected  by  J.  A. 

Loring.     Original  number  4382. 

Well-made  skin  with  hairs  of  underparts  somewhat  matted  and  Boiled;  tip 
of  tail  slightly  injured;  skull  perfect. 

Thomomys  mazama  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  214,  July  15,  1897. 

80502.  Skin  and  skull.  Adult  male.  Anna  Creek,  Crater  Lake, 
Mount  Mazama,  Oregon.  September  3,  189().  Collected  by  E.  A. 
Preble.     Original  number  1485. 

Well-ma<]e  skin  in  good  condition;  skull  perfect. 

Thomomys  melanops  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  21,  January  31,  1899. 

90630.  Skin  and  skull.     Adult  female.     Timber  line  at  head  of  Sole- 
duck  River,  Olympic  Mountains,  Washington.     August  28,  1897. 
Collected  by  V.  Bailey.     Original  nmnber  0219. 
W^ell-made  skin  in  good  condition;  skull  perfect. 

Thomomys  mewa  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XXI,  p.  146,  June  9,  1908. 

133183.  Skin  and  skull.  Adult  male.  Raymond,  Madera  County, 
California.  June  28,  1904.  Collected  by  N.  Hollister.  Orif^md 
number  908. 

Well-made  skin  in  g(XHl  condition;  skull  perfect. 
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Thomomys  myops  Merriani.  Biologiial  Survey  collection. 

PrcH'.  Biol.  Soc.  Wash.,  XIV,  p.  112,  July  19,  1901. 

1>10()6.  Skin  and  skull.'    Adult  female.     Conconully,  east  base  Cas- 
cade Mountains,  Washington.     September  11,  1897.     Collected  by 
J.  A.  Loring.     Original  number  4650. 
Well-inatle  skin  in  good  condition;  skull  perfeil. 

Thomomys  nasicus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc;.  Wash.,  XI,  p.  216,  July  15,  1897. 

7J^S15.  Skin  and  skull.  Adult  male.  Farewell  Bend,  Des  Chutes 
River,  Oregon.  August  4,  1896.  Collected  by  E.  A.  Preble. 
Original  munber  1274. 

Well-made  skin  in  good  condition;  skull  perfc(;t. 

Thomomys  leucodon  navus  Merriam.     Biological  Surve}'  collection. 

Brof.  Biol.  Soc.  Wash.,  XIV,  p.  112,  July  19,  1901. 

57791.  Skin  and  skull.  Adult  male.  Red  Blutf,  California.  Decem- 
ber 2(),  1893.  Collected  by  C.  P.  Streator.  Original  number 
34*>2. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  two 
upi>er  and  one  lower  cheek  teeth. 

Thomomys  nelsoni  Merriam.  Biological  Survey  collection.- 

Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  10^110,  July  19,  1901. 

96451.  Skin  and  skull.  Adult  female.  Parral,  Chihuahua,  Mexico. 
S(^ptember  18,  1898.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  13035. 

Well-ina<le  skin  in  good  c!ondition;  skull  perfect. 

Thomomys  nevadensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  213,  July  15,  1897. 

IVI'1\»  Skin  and  skull.  Young  adult  male.  Austin,  Nevada.  No- 
vomhiM- 1 1, 1890.     Collected  by  V.  Bailey.     Original  number  2097. 

Well-ina<ie  skin  in  goocl  condition;  skull  perfect. 

Thomomys  niger  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  117,  July  19,  1901. 

09407.  Skin  and  skull.     Adult  male.     Seaton,  Oregon.     October  6, 

1S94.     Collected  by  J.  E.  McLellan.     Original  number  1147. 

W(*ll-made  skin  in  good  condition;  skull  jKjrfect,  except  for  broken  basi- 
occipital  and  left  audital  bulla. 

Thomomys  clusius  ocius  Merriam.        Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  114,  July  19,  1901. 

?,;,s|*5.  Skin  and  skull.  Adult  male.  Fort  Bridger,  Wyoming. 
May  24,  1S90.     Collected  by  V.  Bailey.     Original  number  1194. 

Well-made  t?kin  in  good  condition;  skull  perfect. 
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Thomomys  operarius  Morri:iiii.  Biological  Sui-vey  collection. 

Vt(h:.  Hiol.  SiK'.  Waah.,  XI,  pp.  215-LM(>,  July  15,  1«97. 

IIJJJ.  Skill  and  .skull.  Adult  male.  Keelor,  Inyo  Count3',  Cali- 
fornia. Xov(»mher  21),  ISIM).  Collected  by  E.  W.  Nelson.  Origi- 
nal nuniher  I. 

\Vell-inail(*  nkin  in  ^kmI  condition:  nkull  j)erfe<'t,  except  for  bnjkeii  crown  of 
\ai*t  left  lower  njolar. 

rhomomys  douglasi  oregonus  Merriam.  Biologic*al  Survey  coll. 

I»ro<:.  Biol.  S>c.  Wash.,  XIV,  p.  lir,,  July  19,  19()1. 

56931h  Skin  and  skull.  Adult  male.  Oregon  (Jity,  Oregon.  October 
24,  18H3.     Collected  by  C.  P.  Streator.     Original  numl)er  3:34<>. 

\V«*ll-nia<lc  pkin  in  gooil  <'on<lition;  skull  pt^rfcct. 

Thomomys  orizabae  Merriam.  Biological  Survey  collection. 

Prcx-.  Biol.  Soc.  Wash.,  VIII,  p.  145,  IH-ceinlxT  29,  1893. 

53tJl<).  Skin  and  skull.  Adult  female.  Mount  Orizalwi,  Puebla, 
Mexico.  Altitude  i^oOO  feet.  April  25,  1893.  Collected  by  E.  W. 
Nelson.     Original  number  4744. 

Well-made  Kkin  in  jjood  condition;  skull  i>erfect. 

Thomomys  angularis  pascalis  Merriam.         Biological  Sun^ey  coll. 

Proc.  Biol.  Soc.  Wa><h.,  XIV,  p.  Ill,  July  19,  1901. 

4 4 US'  Skin  and  skull.  Adult  male.  Fresno,  California.  March  4, 
1892  (not  May  4, 18J)2,  as  in  original  description).  Collected  by  C. 
P.  Streator.     Original  number  ltJ34. 

Well-made  skin  in  j?ood  condition;  skull  jHjrfect. 

Thomomys  perditus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  108,  July  19,  1901. 

11 S  i!  ft'  Skin  and  skull.  Adult  male.  Lampazos,  Nuevo  Leon,  Mexico. 
January  22,  1891.  Collected  by  C.  P.  Streator.  Original  num- 
ber 512. 

Well-made  skin  in  gotnl  (>ondition;  skull  pi?rfect,  except  for  broken  right  lower 

inciw^r. 

Thomomys  peregrinus  Merriam.  Biological  Sui^vey  collection. 

Proc.  Biol.  Soc.  Wash.,  VIII,  p.  146,  December  29,  1893. 

50130.  Skin  and  skull.  Young  lulult  female.  Salazar,  Mexico, 
iViexico.  October  24,  1892  (not  October  23,  1892,  as  in  ori^nal 
description).     Collected  b3''E.  W.  Nelson.     Original  number  3668. 

Well-made  skin  in  goo<l  condition;  skull  perfect. 

Thomomys  aureus  perpes  Merriam.       Biological  Survey-  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  Ill,  July  19,  HK)1. 

aiftilj-  ^^i^^  ii»d   .skull.     Adult  male.     Lone   Pine,   Owens  Valley, 
California.      December  23,   1890.      Collected  by  E.   W.   Nelson. 
Ori<rinal  number  145. 
Well-made  skin  \\\  g(HK\  co\vV\X\oiv,  wVlmW  v^tl^v^t. 
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Thomomys  aureus  pervagus  Morriain.  Biolotricsil  Survey  ooU. 

Proc.  \Mn\.  Soc.  Wash.,  XIV,  pp.  110-111,  July  10,  UK)1. 

582IK].  Skin  and  skull.  Adult  niiilo.  Espaiiola,  Now  Mexico.  Jan- 
uary 4,  1S1>4.     C.'oilected  by  J.  A.  Lorin*^.     Original  number  1548. 

Wt*ll-inad4?  Hkiu  in  pMxl  condition;  skull  jverfect. 

Thomomys  monticola  pinetorum  Mcrriam.     Biolojjfieal  Survey  coll. 
North  AuHT.  Fauna,  No.  10,  p.  97,  October  28,  1899. 

l»r)ir>2.  Skin  and  skull.  Adult  male.  Sisson,  California.  Septeml>cr 
4,  ISUS.     Collected  by  R.  T.  Fisher.     Original  nuni]>er  173. 

Well-ma<le  Fkin  in  goo<l  condition;  skull  perfect,  except  for  abpence  of  right 
ju«,'al  and  injury  to  left  audital  bulla. 

Thomomys  pygmaeus  Merriam.  Biological  Survey  collection. 

Proc.  Hiol.  .Soc.  Wa.sh.,  XIV,  p.  115,  July  19,  1901. 

552T 1 .  Skin  and  skull.  Adult  male.  Montpelier  Creek,  Idaho.  July 
2\K  1S08.     Collected  by  V.  Bailey.     Original  number  4150. 

Wcll-ma<lc  skin  in  good  condition;  h«kuH  perfe<'t. 

Thomomys  quadratus  Meiriam.  Biological  Survey  collection. 

Proc.  Biol.  8oc.  Wash.,  XI,  jjp.  214-215,  July  15,  1897. 

571*54.  Skin  and  skull.  Adult  male.  The  Dalles,  Oregon.  Novem- 
ber 2,  18t)3.     Collected  by  C.  P.  Streator.     Original  number  3359. 

Well-niado  nkin  in  gocnl  condition;  skull  perfect. 

Thomomys  sinaloae  Merriam.  Biological  Survey  collection. 

Pro<-.  Biol.  So<'.  Wash.,  XIV,  j).  108,  July  19,  HH)1. 

J)G745.  Skin  and  skull.  Adult  male.  Altata,  Si naloa,  Mexico.  March 
28,  IH'M.K     Collected  hy  E.  A.  (xoldman.     Original  number  13607. 

WcU-niade  skin  in  goo<l  condition;  skull  j>erfect,  except  for  abeence  of  left 

nj»per  niolariforni  series. 

Thomomys  fulvus  texensis  Bailey.       Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  pp.  119-120,  June  2,  1902. 

sfjol.  Skin  and  skull.  Adult  male.  Head  of  Limpia  Creek,  Davis 
Mountjiins,  Texas.  Altitude  5,500  feet.  January'  7,  1890.  Col- 
lected bv  V.  Bailev.     Original  number  87H. 

Well-made  skin  in  goo<l  condition;  skull  p<»rfect. 

Thomomys  uinta  Merriam.  Biologit»al  Sun-ey  collection. 

Pnw.  Biol.  Soc.  Wash.,  XIV,  ]>p.  Il2-li:5,  July. 19,  1901. 

r;;-;-;';;].  Skin  and  skull.  Adult  male.  Uinta  Mountains,  Utah.  Alti- 
tude ln,(K)0  feet.  June  li,  ISIK).  Collected  by  V.  Bailey.  Origi- 
nal number  12t)2. 

Wcll-nja<le  skin  in  good  condition;  skull  perfe<^t. 
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Thomomys  douglasi  yelmensis  Merriaiii.        Biological  Survey  coll. 

Pnx*.  Biol.  Soc.  Wash.,  XIII,  \\  21,  January  31,  IHWK 

H^ii-  Skin  and  skull.  Adult  lualo.  Teriino,  Yelni  Prairie,  Wa:$h- 
ington.  October  24,  ISDI.  C^ollcctod  by  C.  P.  Streator.  Original 
number  18S5. 

Well-ma<le  skin  in  good  condition;  skull  i)orftH't. 

Genus  GEOMYS. 

Geomys  arenarius  Merriani.  Biological  Survey  collection. 

Nortli  Amer.  Fauna,  No.  8,  pp.  113,  139-141,  pi.  0,  fig.  1;  pi.  13,  fifr,  13,  January 
31,  1895. 

iJH  6-  Sl^i'^  ^"d  skull.  Adult  male.  El  Paso,  Texas.  December  14, 
1889  (not  December  18, 18S|),  as  in  original  description).  Collected 
by  V.  Bailey.     Original  luunbcr  7f)S. 

Well-made  skin  in  good  condition;  skull  |>er{et!t. 

Geomys  breviceps  attwateri  Mcrriam.  Biological  Survey  coll. 

North  Ainer.  Fauna,  No.  8,  pp.  113,  135-137,  pi.  9,  fig.  3,  January  31,  1895. 

51382.  Skin  and  skull.  Adult  male.  Itockport,  Texas.  November 
18,  18i^2.     Collected  by  H.  H.  Kcays.     Original  number  36. 

Well-made  skin  in  good  condition;  skull  perf<H»t. 

Geomys  breviceps  Baird. 

l*roc.  Acad.  Nat.  Si'i.  Phila.,  VII,  p.  335,  rei)orted  favorably  for  publication  April 
24,  1855. 

^VA*  Skin  and  skull.  Adult  female.  Prairie  Mer  Rouge,  Liouisiana. 
1862.  Collected  by  riames  Fairie.  Skin  catalogued  May  19, 1853; 
skull  May  25,  1853. 

Skin  well  preserved.  It  has  somewhat  the  ap]>earance  of  having  been  in  alco- 
hol at  one  time;  rather  badly  made  up.  Skull  has  a  large  triangular  opening  in 
brain  case  on  the  right  aide,  involving  basal  and  posterior  parts.  Mandible 
with  left  coronoid  process  broken  and  the  right  and  left  lust  lower  molars  loet, 

Ty\ye  not  designated  by  number,  but  close  nieafnirements  are  given  in  the 
original  description,  which  apply  to  No.  15()  only,  in  the  ta))les  given  in  Baird'a 
Mammals  of  North  America,  pages  379  and  380. 

Geomys  personatus  fallax  Merriam.      Biological  Survey  collection. 

North  Amer.  Fauna,  No.  8,  pp.  113,  144-145,  pi.  12,  fig.  3,  January  .31,  1895. 

IfXii-  Skin  and  skull.  Adult  male.  South  side  of  Nueces  Bay, 
Texas.  November  30,  1891.  Collected  by  W.  Lloyd.  Origiiuil 
number  941K 

Well-made  skin  in  good  condition;  skull  |)erfect. 

Geomys  breviceps  llanensis  Bailey.       Biologic^al  Survey  collection. 
North  Amer.  Fauna,  No.  25,  pp.  129-130,  C)(rtol)er  24,  1905. 

97086.  Skin  and  skull.     Adult  male.     Llano,  Texa^.     May  15,  1899. 
(/ollectcd  by  V.  Bailey.     Original  number  0912. 
Well-made  skin  m  vtood  cow\\\aoi\\  v^VwW  v^.tVi*.\, 
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Geomys  bursarius  lutescens  MeiTiiim.     Biological  Survey  collection. 

North  Anier.  Fauna,  No.  4,  p.  51,  ()ctol)er  8,  \S^HX 

=Geomys  lutescens  (Merriain).     See  Merriam,  Nortli  Amor.  Fauna,  No.  8,  p.  127, 
January  31,  1895. 

H Sftl-  »^kin  and  skull.  Adult  male  (not  female,  a8  in  original  descrip- 
tion). Sandhills  near  Birdwood  Creek,  Lincoln  County,  Nebniska. 
May  27, 1889.     Collected  by  A.  B.  Baker.     Original  number  11. 

Well-maclo  fikin  in  good  condition;  skull  i>erfect,  except  for  absence  of  one 
upper  molar. 

Geomys  tuza  mobilensis  Merriam.    .     Biological  Survey  collection. 

North  Amer.  F'auna,  No.  8,  pp.  113,  119-120,  numerous  pis.  and  figs.,  January 
31,  1895. 

ilo25«  Skin  and  skull.  Adult  male.  Mobile  Bay,  Alabama.  April 
2»>,  1S1)2.     Collected  by  R.  •!.  Thompson.     Original  number  50. 

Well-ma<le  j-kin  in  good  condition;  skull  perfect,  except  for  absence  of  right 
upper  and  lower  molariform  serit»s  and  last  left  lower  molar. 

Geomys  personatus  True.     Cotypes. 

Pro<«.  r.  S.  Nat.  ]Mus.,  XI,  No.  699,  \}.  159,  January  5,  1889. 

i^J5J.  Skin  and  skull.     Adult' male. 

inSS-  ^^in  and  skull.     Adult  female. 

Padre  Island,  Cameron  County,  Texas.  April  11,  188S.  Pur- 
chased from  C.  K.  Worthen.  Skins  catalogued  August  13,  1891; 
skulls  Februarv  21,  1902. 

No  tyjxi  (lesignated.  Description  ]>a«ed  tKjually  uj)on  the  alx>ve  two  specimens 
indicated  by  numbers.  Well-made  skins  in  good  condition.  They  originally 
ha<l  skulls  inside,  which  were  taken  out  in  February,  11K)2.  Skulls  in  i)oor  con- 
dition; the  lower  jaws  are  fairly  gootl,  but  the  rest  of  eat^h  skull  is  represented 
by  the  rostrum  and  tooth-bearing  parts  only. 

Geomys  breviceps  sagittalis  Merriam.  Biological  Survey  coll. 

North  Amer.  Fauna,  No.  8,  pp.  113,  134-135,  pi.  9,  fig.  4,  January  31,  1895. 

||;;?,5.  Skin  and  skull.  Adult  male.  Clear  Creek,  Galveston  Bay, 
Ti^xas.  March  28, 1892.  Collected  by  W.  Lloyd.  Original  num- 
ber 1181. 

Well-made  skin  in  good  (condition;  skull  i)erfect,  except  for  absence  of  one 
upper  molar. 

Genus    PAPPOGEOMYS. 

Pappogeomys  albinasus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  8,  pp.  147,  149,  January  31,  1895. 

4  ft  c  1 5-  Skin  and  skull.  Adult  female.  Atemaja<^  near  Guadalajara, 
Jalisco,  M(»xico.  May  21,  1892.  Collected  by  E.  W.  Nelson. 
Oriirinal  number  2054:. 

Well-made  .''kin  in  good  condition;  skull  perfect. 
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Geomys  nelsoni  Merriaui.  Biological  Survey  collection. 

Pror.  r»iol.  Soc.  Wash.,  VII,  pp.  1(>4-I<)r),  ScpUMiilM-r  29,  1802. 

=Pappogcomys  bulleri  (Thoina**).     St'e  Merriam,  North  Ainor.  Faana,  No.  8,  p- 
147,  January  ^>1,  iHOo. 

iiSy-  ^'^'"  *^"^l  skull.     Old  male.     North  slope  Sierra  Nevada  de 
Colium,  Jalisco,  Mexico.     April  11,  18^2.     Collected  by   E.  W. 
Nelson.     Original  number  24»36. 
Well-ma<le  skin  in  pocwl  condition;  skull  perfect. 

Genus    CRATOGEOMYS. 

Pseudostoma  castanops  Haird. 

Report  Stansbury's  Expedition  to  (Jreat  Salt  I^ke,  p.  313,  June,  1852. 

=Cratogeomys  castanops  (Baird).     Si»e  Merriam,  North  Amer.  Fauna,  No.  8,  p. 
159,  January  31,  ISQo. 

m\.  Sivin  and  skull.  "Collected  by  Lieutenant  Abert  along  the 
prairie  road  to  Bent's  Fort,"  near  the  present  town  of  Las  Animas, 
lient  County,  ( -olorado,  on  the  Arkansas  River.     Catalogued  June 

18,  18t;0. 

The  specimen  formerly  mounted  ha!r«  Ix^en  nnule  over  into  a  modem  etndj 
ekin,  but  it  is  bleached  an<l  in  other^vi^*e  in  very  poor  condition.  Tx>wer  jaw 
I>erfect.  All  the  posterior  part  of  the  brain-case  is  missinjj,  also  the  left  zygoma. 
A  larj't*  fissure  is  at  ba.se  of  rostrum,  and  both  upper  incisorn  are  broken  off  at 
the  roots. 

Type  not  desij^nated  by  numlwr,  but  Haird,  in  the  Mammala  of  North  America, 
page  385,  says  there  was  but  one  speoimen  collecte<l  by  Lieutenant  Abert  at  the 
above  local  it  V. 

Geomys  clarkii  Baird. 

I*rnc.    Acad.  Nat.  8ci.   Phila.,  VII,  p.  332,  this  pai>er  was  favorably  rejwrted 
for  publication  April  24,  1S55. 

=Cratogcomys  castanops  (Baird).     See  Merriam,  North  Amer.  Fauna,  .No.  8,  p. 

159,  ,lamiary  31,  1895. 

f  y'gi-  Skin,  skull,  and  parts  of  skeleton.  Presidio  del  Norte.,  on  the 
Rio  Gninde,  Chihuahua,  Mexico.  Collected  by  J.  H.  Clark, 
United  States  and  Mexican  Boundary  Survey,  Maj.  W.  H.  Emory, 
U.  S.  A.,  commissioner.  Skin  catalogued  February  12,  1852; 
skull,  February  15,  1855. 

Skin  was  formerly  mounted,  but  was  made  into  a  modem  study  skin  August, 
1898.  It  is  not  in  first-cliiss  condition  an<l  api>ears  nuich  bleached.  Skull  is  in 
better  condition,  but  both  nasals  are  ^one;  pterygoids  are  injured  and  the  ascend- 
ing parts  of  the  rij;ht  half  of  mandible  are  broken.  Practicjilly  all  ot  the  skele- 
t<»n  is  j)resent,  but  some  VMmcis  are  in  the  feet  of  the  skin. 

Type  not  desiji:natcd  by  numl)er  in  the  original  description.  By  referring  to 
Baird's  Mammals  of  North  America,  page  381,  it  is  seen  but  two  8|»eciineiM 
came  from  Presidio  ilel  Norte  and  ofie  of  them  is  a  skull  only,  not  mentioned 
in  the  lirst  des<'ription.  MoreovtT,  the.  measurements  of  No.  0  are  exactly 
thost^  given  in  the  original  <les<rription. 
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Cratogeomys  estor  Merritini.  Biological  Survey  collection. 

North  Aiiier.  Fauna,  No.  8,  ])p.  151,  155-150,  j)l.  H,  fijjrH.  4-5,  January  81, 1895. 

54308.  Skin  and  skull.  Adult  male.  Las  Vioas,  V^era  Cruz,  Mexico. 
June  Vi,  lsi):>.  Collected  hv  K.  W.  Nelson.  Original  number 
5005. 

Well-iiia(h*  wkin  in  good  <u)ndition;  skull  perfect. 

Cratogeomys  fulvescens  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  8,  pp.  151,  161-162,  pi.  12,  tig.  2,  January  81,  1895. 

581f)S.  Skin  and  skull.  Adult  male.  Chalchiconuila,  Puebla,  Mexico. 
January  15,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  5651. 

Well-made  skin  in  good  condition;  skull  perfect. 

Cratogeomys  castanops  goldmani  Merriam.     Biological  Survey  coll. 

North  Amer.  Fauna,  No.  8,  pi>.  151,  160-161,  January  81,  1895. 

57i)G5.  Skin  and  skull.  Young  adult  female.  CafiitJis,  Zacateciis, 
Mexico.  l)eceml)er  24,  lsi>3.  Collected  by  E.  A.  Goldman. 
Oricrinal  number  286. 

Well-made  skin  in  gocMl  condition;  skull  perfect. 

Cratogeomys  oreocetes  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  8,  pp.  151,  156-157,  pi.  8,  figs.  1-^,  January  81,  1895. 

5T9G;>.  Skin  and  skull.     Young  adult  female.     Mount  Popocatepetl, 

Mexico.     January  7,  181)4.     Collected  bv  E.  VV.  Nelson  and  E.  A. 

(xoldnian.     Original  number  5647. 

Well-made  skin  in  jr<)od  condition;  skull  jjerfeet,  except  for  absence  of  left 
lower  nmlar  serien. 

Cratogeomys  peregrinus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  8,  i>p.  151,  158-159,  pi.  8,  fig.  8,  January  81,  1895. 

5T1h;|,  Skin  and  skull.     Old  female.     Mount   Iztaccihuatl,  Mexico. 

January  <.L  1SJ)4.     Collected  bv  E.  W.  Nelson  and  E.  A.  Goldman. 

Original  runnber  5^)50. 

Well-made  skin  in  goo<l  condition;  t?kull  perfect,  except  for  rijjtht  lowermolar- 
iform  teeth,  some  of  which  are  brokt?n. 

Cratogeomys  perotensis  Merriam.        '  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  8,  p]>.  151,  154-155,  pi.  8,  fig.  6,  January  81,  1895. 

5421M).  Skin  and  skull.  Adult  female.  Cofre  de  Perote,  Vera  Cruz, 
Mixico.     May  2s,   1893.     Collected  ])y   E.  W.  Nelson.     Original 

rmnil)er  4SS!>. 

Well-made  skin  in  go<Ml  <'ondition;  skull  i>erfe<;t,  except  for  absence  of  crown  of 

lii>it  left  upi>er  molar. 
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Genus  PLATYGEOMYS. 

Platygeomys  tylorhinus  angustirostris  Merriam. 

Biolojrical  Survey  collection. 

Proc.  Biol.  S<x'.  Wash.,  XVI,  pp.  81-82,  May  29,  1903. 

125688.  Skin  and  skull.  Adult  female.  Patamban,  Michoacan,  Mex- 
ico.     February  2,   1903.     Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  15850. 
Well-made  skin  in  goo<l  condition;  skull  perfect. 

Geomys  fumosus  Merriam.  Biological  Survey  collection. 

Proo.  Biol.  Soo.  Wash.,  VII,  pp.  165-16(5,  September  29,  1892. 
= Platygeomys  fumosus  (Merriam).    Pee  Merriam,  North  Amer.  Faona,  No.  8, p. 
170,  January  31,  1895. 

Hlol-  Skin  and  skull.  Adult  male.  Colima,  Colima,  Mexico. 
March  27,  1892.  Collected  by  E.  W.  Nelson.  Original  number 
2338. 

Well-made  skin  in  good  condition;  skull  perfect. 

Geomys  gymnurus  Merriam.  Biological  Survey  collection. 

Proi^  Biol.  Sot'.  Wash.,  VII,  pp.  16^167,  September  29,  1892. 

= Platygeomys  gymnurus  (Merriam).    See  Merriam,  North  Amer.  Fauna,  No. 8, p. 
164,  January  31,  1895. 

HHI-  Skin  and  skull.  Adult  female.  Zapotlan,  Jalisco,  Mexica 
April  16,  1892.  Collected  by  E.  W.  Nelson.  Original  number 
2460. 

Well-made  skin  in  good  condition;  skull  perfect. 

Platygeomys  neglectus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  pp.  68-69,  March  22,  1902. 

81218.  Skin  and  skull.  Adult  male.  Cerro  de  la  Calentura,  near 
Pinal  de  Amoles,  Queretaro,  Mexico.  September  14,  1896  (not 
September  4,  as  in  original  description).  Collected  by  E.  A.  Gtold- 
man.     Original  number  10142. 

Well-made  skin  in  good  condition;  skull  perfect 

Platygeomys  planiceps  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  8,  pp.  164,  168-170,  pi.  13,  fig.  3;  pi.  14,  fig.  9,  January 

31,  1895. 

55906.  Skin  and  skull.  Adult  male.  North  slope  Volcan  Toluca, 
Mexico.  September  12,  1893.  Collected  by  E.  W.  Nelson. 
Original  num>>er  5466. 

Well-made  skin  in  good  condition;  skull  perfect  except  for  absence  of  crown 
of  left  lower  j)remolar,  left  coronoid  process,  and  left  condyle. 


ORTHOGEOM  Y8 — HETER0GE0MY8 — M  AOBOG  K0MY8.      75 

Platygeomys  tylorhinus  Merriam.  Biological  Survey  collection. 

North  Ainer.  Fauna,  No.  8,  pi>.  1(>4,  167-168,  pi.  18,  fig.  1,  January  31,  1895. 

5188').  Skin  and  skull.  Adult  inalo.  Tula,  Hidalgo,  Mexico.  March 
l:^>.  ls9a.     Collected  by  E.  W.  Nelson.     Original  number  4442. 

\Voll-ina<lc  skin  in  good  condition;  skull  j>erfect,  except  broken  tips  of 
coronoids. 

Genus  ORTHOGEOMYS. 

Orthogeomys  latifrons  Merriam. 

Nortli  Amer.  Fauna,  No.  8,  p.  178,  pi.  11,  figs.  5  and  6,  text  fig.  64,  January  31, 

1S95. 

fll2;^J».  8kin  and  skull.  Adult.  Probably  from  Guatemala.  From 
World's  Columbian  Exjwsition  (( -hieago,  1893),  Exhibit  of  Guate- 
mala, No.  2.     Catalogued  November  19,  1894. 

\Vell-nia<le  skin  in  good  condition,  exce])t  for  a  little  shedding  of  epidermis 
about  the  oars.  Facial  portion  of  skull,  except  right  zygoma,  complete;  posterior 
I>ortion  of  hrain-ca^Je  cut  away.  Mandible  with  both  coronoid  processes  broken, 
otherwise  complete. 

T>'|)e  desijinatetl  by  the  original  nunil)er  2.  Si>ecimeu  evidently  not  entered 
in  catalogue  at  time  the  description  was  writti^n. 

Orthogeomys  nelsoni  Merriam.  Biological  Survey  collection. 

Nortli  Amer.  Fauna,  No.  S,  i»p.  173,  176-178,  fig.  60,  January  31,  1895. 

607r)l.  Skin  and  skull.  Adult  male.  Mount  Zempoaltepec,  Oaxaca, 
Mexico.  July  8,  1«94.  Collected  ]>v  E.  W.  Nelson  and  E.  A. 
(roldman.     Original  number  ()37(). 

Well-made  skin  in  gocxl  condition  ;  skull  i)erfet-t. 

Genus  HETEROGEOMYS. 
Heterogeomys  torridus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  8,  pp.  180,  18:^185,  numerous  pis.  and  figs.,  January 

:n,  is«)r>. 

0:5029.  Skin  and  skull.  Adult  female.  Chichicaxtle,  Vera  Cruz, 
Mexico.  February  15,  1894.  Collected  by  E.  W.  Nelson.  Orig- 
inal number  .5850. 

Well-made  skin  in  g(H)d  <'on<lition;  skull  perfect,  except  for  aV)sence  of  left 
upper  jiremolar. 

Genus   MACROGEOMYS. 

Macrogeomys  costaricensis  Merriam. 

North  Amer.  Fauna,  No.  8,  p.  192,  pi.  11,  fig.  3;  pi.  13,  fig.  23;  pi.  14,  fig.  10, 
January  31,  1895. 

sir.f,  1-  Skin  and  skull.  Young.  Pacuare,  Costa  Rica.  1876.  Col- 
lected by  ffuan  Cooper.  Original  number  90.  Skin  catalogued 
June  2:\,  18T^^;  skull,  February  1,  1887. 

\Vell-ma<le  skin  in  goo<i  condition;  a  little  hair  gone  from  the  occiput;  skull  in 
go<Ml  condition;  exce|>t  right  upper  incisor  broken,  also  ti{)8  of  nasals;  pterygoids 
somewhat  <lamage<.l. 
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Macrogeomys  dolichocephalus  Morriam. 

North  Allien.  Fauna,  No.  8,  p.  1«9,  pi.  5;  pi.  10,  fig.  7;  pi.  18,  fig.  19,  January  31, 

1895. 

sY/s^fi-  Skin  and  skull.  Adult  male.  San  Joso,  Costa  Ricn.  •Janu- 
ary, 1S()6.  Coll(»cted  by  .lose  C  Zeledon.  Explorations  in  Costa 
Uic4i  under  Dr.  A.  Von  Fnmtzius.  Skin  catalogued  November  6, 
lSf)0;  skull,  Octo])er  31,  1893. 

Skin  not  very  well  made  up,  but  apparently  in  gcxni  iH)ndition;  ekull  nearly 
perfect,  somewhat  damaged  ahout  pterygoids,  and  a  quadrangular  hole  is  in 
supraoe<*ii)ital,  running  up  from  foranjen  magnum. 

Genus  ZYGOGEOMYS. 
Zygogeomys  trichopus  Mcrriani.  Biologicjd  Survey  collection. 

North  Amer.  Fauna,  No.  8,  pp.  190-198,  pi.  (\;  pi.  13,  fig.  24;  j)!.  14,  fig,  1;  pi.  15, 
fig.  10,  Tanuary  31,  1895.. 

.50107.  Skin  and  skull.  Adult  male.  Nahuatzin,  Miehoacan,  Mexico. 
October  II,  1SJ»2.  Collected  by  E.  W.  N<dson.  Original  number 
8571. 

Well-nuule  skin  in  goo<l  condition;  nkull  perfect. 

Family  MrRlD.E. 
Genus  DICROSTONYX. 

Dicrostonyx  unalascensis  Mcrriani.       r)ic)lo»ifical  Suryey  Collection. 
Proc.  ^yash.  Acad.  Sci.,  II,  j).  25,  March  14,  19(K). 

\m\±2.  Skull  only.  Adult.  Unalaska,  Ala^ska.  July  8,  1899.  Col- 
lected bv  Dr.  (y.  Hart  Merriani. 

Nearly  perfect  skull  from  owl  ])ell(»t. 

Genus  LEMMUS. 
Lemmus  minusculus  Osj^ood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  24,  pp.  30-37,  November  23,  1904. 

115IGI2.  Skin  and  skull.  Adult  male.  Kakhtul  Uiyer,  near  moutb  of 
Malchatna  Kiyer.  Alaska.  September  1,  liM)2.  Collected  by  W.  H. 
Osgood  and  A.  (i.  Maddren.     Original  number  1903. 

Well-nuulo  skin  in  gcxni  condition;  skull  pi'rfect. 

Myodes  nigripes  True. 

Diagnoses  of  New  North  American  Mammals,  p.  2,  April  26,  1894.      (Reprinted 
in  Proc.  IJ.  S.  Nat.  Mus.,  XVII,  No.  999,  p.  242,  November  15,  1894.) 

=  Lemmus  nigripes  (True).     S<m^  Miller,  North  Amer.  Fauna,  No.  12,  p.  37,  July 
23,  I89f). 

51)152.  Skin  and  skull.     Adult  male.     St.   (leorge   Island,    Alaska. 

August  IS,  1892  (or  18i>3).     Collected  by  C.  II.  Townsend,  U.  S. 

Bur(»au  of  Fisheries  steamer  Anxttrnns.     Catalogued  February  5, 

1894. 

Well-ma<le  skin  in  g(M)d  con<lition;  skull  with  ])art  of  left  zygoma  and  both 
coronoid  processes  oi  \nand\bW  a.V>wiwt-,  otUvrwise  verfect. 
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Lemmus  yukonensis  Morriiini.  Biological  Survey  collection. 

Proc.  \Va.Mh.  Arad.  Sci.,  II,  p.  1>7,  March  14,  1900. 

1)S841».  Skin  and  skull.  Young  adult  female.  Charlie  Creek,  Yukon 
liivc^r,  Alaska.  August  9,  181M).  Collected  hy  W.  H.  Osgood. 
Original  number  7<>1>. 

\VeIl-ina<k'  skin  in  ^oo<l  trondition;  hIvuH  jHTfect. 

Genus  SYNAPTOMYS. 
Synaptomys  (Mictomys)  bullatus  Prehle.       Biological  Survey  coll. 

IVoc.  Bi«.l.  SfH'.  Wash.,  XV,  pp.  lSl-182,  August  ♦>,  ltK)2. 

110fK^2.  Skin  and  skull.  Adult  male.  Trout  Rock,  25  miles  south  of 
Fort  Rae,  Oreat  Slave  Lake,  Mackenzie,  Canada.  July  17,  1901 
(not  August  17,  1IM)1,  as  in  original  description).  Collected  by 
E.  A.  Preble.     Original  numln^r  4511. 

Well-made  skin  in  gcxnl  condition;  Hkull  perfect. 

Synaptomys  cooperi  Baird. 

Mammals  of  North  America,  p.  5oS,  1857. 

nil.  Skin  and  skull.  Received  from  William  Cooper,  of  Hoboken, 
New  Jersey.  Skin  catalogued  February  2r»,  185r):  skull,  June,  1S57. 
Locality  unknown.  Baird  says,  '•No  locality  was  assigned,  but 
the  animal  is  undoubtedly  North  American,  probably  from  the^New 
England  States  or  New  York;  possibly  from  Iowa  or  Minnesota." 
Dr.  (;.  U.  Merriam  (Proc.  Biol.  Soc."^  Wash.,  VII,  1892,  p.  177) 
thinks  it  not  imlikely  that  the  specimen  came  from  southern  New 
York  or  northern  New  Jersev. 

The  specimen  i<  little  more  than  a  ball  of  fur.  Head,  legs  (except  one  fore- 
leg detached),  and  tail  are  lacking.  The  skull  is  in  l>etter  condition.  With  the 
exception  <»f  the  left  zyjroma  the  facial  parts  are  complete  and  pi»rfect,  and  the 
frontid,  parietal,  and  most  of  the  squamosal  of  the  ri^ht  side  are  present.  The 
left  half  of  the  mandible  has  the  anjrular  and  coronoid  processes  broken  away, 
while  the  right  half  has  the  condyloid  broken  off  as  well. 

Tyi)e  designated  by  number  on  page  r>5(i  of  the  original  description. 

Synaptomys  (Mictomys)  dalli  Merriam. 
Proc.  Biol.  Soc.  Wash.,  X,  p.  (52,  March  19,  1896. 

4987>>.  Sktdeton  made  from  alcoholic  specimen  No.  10957,  no  other 
trace  of  which  can  now  l)e  found.  Adult  male.  Nulato,  Alaska. 
February,  1S67.  Collected  by  Dr.  W.  H.  Dall.  Catalogued  Octo- 
ber  1>L>,  is7L>;  skeleton  April  28,  18J»4. 

All  of  the  skeleton  is  present  an<i  in  good  condition;  skull  not  quite  perfect; 
right  malar  absent;  a  piece  out  of  the  supraocrcipital  and  both  coronoid  processes 
of  mandible  more  or  less  broken. 
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Synaptomys  helaletes  gossii  Mcrruiin. 
Proc.  Biol.  Soc.  Wash.,  X,  p.  60,  March  19,  1896. 

6915.  Skull.     (No  record   of  a  skin.)     Adult   inale.     Neosho  Falls, 
Kansas.     1866.     Collected  by   H.    F.   (Joss.     Catalogued    May   4, 

1866. 

Skull  |)erfect,  except  indeors  broken  off  nearly  Ut  the  alveoli;  both  pterygoids 
broken,  also  tip  of  right  coronoid  pro<'ea^  of  mandible. 

Synaptomys  helaletes  Merriain.  Biological  Surv^ey  collection. 

Proc.  Biol.  Soc.  Wash.,  X,  p.  59,  fig.  8,  March  19,  1896. 

75172.  Skin  and  skull.     Adult  female.     Dismal  Swamp,   Virginia. 
October  14, 1895.    Collected  by  Dr.  A.  K.  Fisher.    Original  number 

1818. 

Well-made  skin  in  good  (condition;  pkull  i>erfect. 

Mictomys  innuitus  True. 

DiagnoscH  of  New  North  American  Mammals,  April  2(),  1894,  p.  3.     (Reprinted 
in  Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  999,  p.  248,  November  15,  1894.) 

=Synaptomys  (Mictomys)  innuitus  (True).    See  Merriam,  Proc.  Biol.  Soc  Waah., 
X,  p.  61,  March  19,  1896. 

JJflJ.  In   alcohol;    skull    removed.     Adult   female.     Fort    Chirao, 

Ungava,  Labrador.     Spring  of  ls86.     Collected  by  L.  M.  Turner. 

Original  number  506. 

Specimen  in  pood  state  of  preservation,  but  unnecessarily  openeil  up,  in  order  to 
remove  the  skull;  skull  in  gcjod  condition,  except  right  pterygoid  broken  away, 
hole  at  the  posterior  lateral  angle  of  the  right  parietal,  and  mandible  with  both 
angular  processes  broken  away. 

Synaptomys  (Mictomys)  sphagnicola  Preble.         Biol.  Survey  colL 
Proc.  Biol.  Soc.  Wash.,  Xlll,  pp.  43-45,  fig.  8a,  May  29,  1899. 

96543.  Skin  and  skull.     Adult  male.     Fabyans,  near  base  of  Mount 
Washington,    New   Hampshire.     June   21),    1898.      Collected    by 
E.  A.  Preble.     Original  number  240'2. 
Well-made  skin  in  good  condition;  skull  perfet^t. 

Synaptomys  (Mictomys)  truei  Merriam. 

I^oc.  Biol.  Soc.  Wash.,  X,  p.  62,  March  19,  1896. 

W/i  •  Skin  only ;  skull  lost.  Young  adult.  Skagit  Valley,  Washing- 
ton. August  6,  1859.  Collected  by  Ur.  C.  B.  Kennerly.  Origi- 
nal number  fS04.  Northwestern  Boundary  Survey,  A.  Campbell, 
commander.     Skin  catalogued  February  21,  1860;  skull  February, 

1872. 

Skin  a  mere  flat  pelt  glued  on  a  piece  of  cloth  with  the  left  bind  leg  (the  only 
one  present)  tied  to  it.  In  the  original  description  Ur.  G.  Hart  Merriam sayB 
the  skull  was  in  fragments.     These  can  not  now  be  found. 
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Synaptomys  (Mictomys)  wrangeli  Merriam.    Biological  SurveT  coll. 

Troc.  Hiol.  Soo.  Wash.,  X,  p.  (5:J,  fig.  5,  March  19,  1896. 

74720.  Skill  and  skull.  Adult  male.  W range).  Alaska.  September 
♦>,  1S1)5.     Collected  l)y  C.  P.  Streator.     Original  number  4871. 

Well-made  Hkin  in  good  condition;  skull  jwrfect  except  for  Hlight  injury  to  end 
of  nasals  and  an  irregular  |K»rforation  of  the  anterior  part  of  brain  I'ase  l)eneath 
the  frontaly. 

Genus  MICROTUS. 

Microtus  abbreviatus  Miller. 

Proc.  Riol.  StH'.  Wash.,  XIII,  p.  13,  January  31.  189i». 

J 24 Is-  Skin  and  skull.  Young  adult  female.  Hall  Island,  Bering 
Sea.  September  8,  1885.  Collected  by  C.  H.  Town.«end.  Cata- 
logued September  10,  1886. 

Considering  its  history,  the  skin  is  in  good  condition.  It  has  been  remade 
into  a  modern  study  skin.  Mr.  Miller  (he.  cit.)  says:  "Mr.  Townsend  tells  me 
tliat  the  sj^ecimen  was  presi»rve<l  dry.  It  was  received  at  the  National  Museum 
in  SeptemlxT,  1886,  and  jts  subse(|uent  history  is  not  known.  It  was  found  in  a 
l)Ottle  of  alcohol  in  October,  1898."  iSkull  not  in  such  good  condition  as  the 
skin;  rather  damage<l,  including  the  lower  jaw,  on  the  right-hand  side  and  \)ob- 
teriorlv. 

Microtus  acrophilus  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  296,  August  9,  1899. 

62162.  Skin  and  skull.  Adult  female.  On  the  I^adak  side  of  the  Kara 
Koruni  Pass,  altitude  17,000  feet,  Kashmir.  July  25,  1SJ)3.  Col- 
lected ])y  Dr.  W.  L.  Abbott.     Catalogued  May  16,  1895. 

Well-made  skin  and  in  goo<l  condition;  skull  has  lost  both  malars,  left  ptery- 
^'oid,  and  there  is  a  hole  in  the  left  half  of  the  basioccipital. 

Microtus  oregoni  adocetus  Merriam.     Biological  Survey  Collection. 

Proc.  Riol.  Soc.  Wash.,  XXI,  pp.  145-146,  June  9,  1908. 

i:>79}»5.  Skin  and  skull.     Adult  male.     South  Yallobally  Mountain, 
California.     July  80, 1005.     Collected  by  A.  S.  Bunnell.     Original 
number  Ivio. 
Well-made  skin  in  gtM)d  condition;  skull  i>erfet;t. 

Arvicola  albicauda  True. 

Proc.  r.  S.  Nat.  Mus.,  XVII,  No.  976,  p.  12,  May  8,  1894. 

=  Microtus  albicauda  (True).     See  Miller,  North  Amer.  Fauna,  No.  12,  p.  54,  July 
28,  1896. 

iSftfrt-  Skin  and  skull.  Adult  female.  Braldu  Valley,  Baltintan, 
Kiishmir;  altitude  11,000  feet.  December  19, 1891.  Collected  by 
Dr.  W.  L.  Abbott.     Skin  catalogued  August  11,  1892;  skull,  March 

7,  1K<)4. 

Well-made  skin  in  good  condition;  skull  with  left  malar  missing,  left  bulla  ip- 
jured,  and  right  coronoid  process  of  luandibie  broken,  otherwise  perfect. 
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Neofiber  alleni  True. 

S<-ience,  IV,  p.  34,  July  11,  1884. 

=Microtus  alleni  (True).     See  Miller.  North  Aiiier.  Fauna,  No.  12,  p.  9,  July  23, 
1S9(). 

Jt^lJ-  Skin,  viscera  in  alcohol,  and  skeleton.  Adult  male.  Geor 
glana,  Brevard  County,  Florida.  Collected  })y  William  Wittfeld. 
Received  in  Museum  I^eceniber  24,  1883.  Catalogued  January  17, 
1884;  skeleton  June,  1SS5. 

Tlie  whole  specimen  was  originally  in  alcohol.  It  was  then  skinned,  mounted, 
and  placed  c»n  exhibition.  The  skeleton  wiw  prepared  and  the  viscera  put  in 
alcoh(»l.  The  mounted  apeoiinen  ha-^  hinet^  been  taken  down  and  made  into  a 
Htudy  jskin  which  is  well  made  and  in  good  condition  except  for  a  small  naked 
spot  <M)  the  right  hip  and  the  Ions  of  many  toenails,  it  is  uuich  lighter  than 
normal,  fr(»m  exposure  to  light  and  probably  from  the  effe(!ts  of  alcohol.  The 
skeleton  is  in  ex(X?llent  condition  an<l  on  exhibition  in  the  Division  of  Compara- 
tive Anatomy.     The  viH<'era,  both  abdominal  and  thoracic,  are  well  preserved. 

Type  n(»t  designated  by  num!)er  in  the  original  description.  The  above  spec- 
injeu  is  said  by  Dr.  F.  W.  True  and  F.  A.  Lucas  to  be  the  original  specimen, 
which  was  unique  at  the  time  of  describing. 

Arvicola  (Mynomes)  alticolus  Merriam.  Biological  Survej^  coll. 

North  Amer.  Fauna,  No.  3,  pp.  67-69,  pi.  5,  figs.  1-2;  pi.  6,  figs.  1—4,  September 
4,  1890. 

=Microtus. alticolus  (Merriam).     See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VII,  p. 
219,  June  29,  1895. 

JJSij.  Skin  and  skull.  Adult  female.  Little  Spring,  San  Franciaco 
Mountain,  Arizona.  July  31,  1889.  Collected  by  Dr.  C.  Hart 
Merriam  and  V.  Bailev.     Original  number  243. 

Well-made  skin  in  go(Ki  condition;  skull  perfect  excei)t  for  perforation  in  left 
audital  bulla  and  repaire<l  fractures  of  frontals  and  {)arietals. 

I 

Microtus  angusticeps  Bailey.  Biological  Survey  collection. 

Proc.  Biol.  8oc.  Wash.,  XII,  p.  86,  April  30,  1898. 

IJSS5'  Skin  and  skull.  Adult  male.  Crescent  City,  California.  June 
16,  1889.     Collected  by  Dr.  T.  S.  Palmer.     Original  number  151. 

Well-made  skin  in  goo<l  condition;  skull  i>erfect. 

Arvicola  apella  Le  ( 'ont^. 

Pr(K'.  Aca<i.  Nat.  Sci.  Phila.,  VI,  p.  405,  this  paper  was  favorably  reported  for 

publication  Octoljer  25,  1853. 

=Microtu6  pinetonim  scalopsoides  ( Audubon  an<l  Bachman).     See  Batchelder, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XXVII,  [>.  187,  ()ctol>er,  1896. 

4714.  Skin  with  skull  inside.  Pennsylvania.  One  of  Major  J.  E.  Le 
Conte's  collection.     Catalogued  April  13, 18(>1. 

8kin  i>oorly  made  up,  but  well  preserved. 

This  specimen  not  designate<i  by  number  as  a  type.  The  specimen  bears  two 
old  lalx^ls  each  marked  * 'apella,'*  as  well  as  one  of  Coues'  labels  calling  it  Uw 
ty{)e.  In  Mcmographs  of  North  American  Rodentia,  ]>ages  223  and  234,  Conei 
refers  to  No.  4714  as  the  ty\>e  of  Arvirola  ai^etta  l^  Conte. 
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Microtus  aphorodemus  Preble.  Biological  Survey  collection. 

North  Ainer.  Fauna,  No.  22,  i)p.  52-53,  October  31,  1902. 

I004i^2.  Skill  and  skull.  Adult  female.  Wet>t  shore  Hudson  Ba}% 
on  barriMi  grounds,  about  50  miles  south  of  Cape  Eskimo,  Kee- 
watin,  Canada.  August  5,  1900.  Collected  by  E.  A.  Preble. 
Original  number  8208. 

Well-made  skin  in  j^ood  condition;  skull  |)erfect. 
Microtus  montanus  arizonensis  Bailey.        Biological  Survey  coll. 

Proc.  Biol.  Soc.  WaHh.,  XII,  p.  88,  April  :W,  1898. 

asHs-  Skin  and  skull.  Adult  male.  Springerville,  Arizona.  No- 
vember 7,  1890.  Collected  by  E.  W.  Nelson.  Original  number 
153. 

\Vell-nia<le  skin  in  good  con<iition;  skull  p)erfect. 
Microtus  pinetorum  auricularis  Bailey.  Biological  Survey  coll. 

Proc.  Hiol.  Soc.  Wash.,  XII,  p.  90,  April  30,  1898. 

liiii-  Skin  and  skull.  Adult  male.  Washington,  Mississippi.  May 
2t>,  1892.     Collected  by  V.  Bailey.     Original  number  3649. 

Well-made  skin  in  good  condition;  skull  perfect. 

Arvicola  austerus  Le  Conte. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  p.  405,  this  pai)er  was  favorably  rei)orte<l  for 
publication  ()ctol)er  25,  1863. 

=Microtus  ochrogaster  (Wagner).     8ee  Allen,  Bull.  Ainer.  Mus.  Nat.  Hist,  X, 
p.  459,  November  10,  1898;  Osgood,  Proc.  Biol.  Soc.  Wash.,  XX,  p.  48,  April 

IS,  1907. 

224^^.  Skin  (no  record  of  a  skull).  Itftcine,  Wisconsin.  Collected  by 
Dr.  r.  \i.  Hoy.     Original  number  950.     Catalogued  February  28, 

1857. 

Poorly  ma<le  skin,  right  hind  leg  nearly  detached,  butsixMiimen  well  i)reserved. 

TyiK}  not  designate<l  by  numl)er.  The  specimen  bears  one  old  lal)el  in>*cribe<l 
'"Arrirol'i.  auMtnts  Kacine,  Wise."  on  the  obverse,  and  on  the  reverse  **Tyi)eof 
species."  In  the  "Remarks"  column  in  the  old  original  catalogue  is  written 
♦'Type  of  Maj.  Le  Conte."  On  pages  210  an<l  214  of  Monographs  of  North 
American  Kodentia,  Clones  speaks  of  2249  as  the  ty[)e  of  Anicohi  awiterua. 

Microtus  bairdi  Merriam.  Biological  Survey  collection. 

Proc.  P.iol.  Soc.  Wash.,  XI,  pp.  74-75,  April  21,  1897. 

7lH>00.  Skin  and  skull.  Adult  female.  Glacier  Peak,  Crater  Lake, 
On^gon.  August  24,  \H9iu  Collected  by  Dr.  C.  Hart  Merriam  and 
V.  Baile\'.     Original  number  5813. 

Well-made  skin  in  good  condition;  skull  with  badly  broken  parietale  and  tips 

of  nasals. 
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Microtus  mordax  bernardinus  Merriani.         Biological  Survey  colL 

Proc.  Biol.  S()c.  Wash.,  XXI,  }>.  145,  June  9,  1908. 

160632.  Skin  and  skull.  Adult  male.  Dry  Lake,  San  Bernardino 
Mountains,  California;  altitude  9,000  feet,  at  north  base  San  Gor- 
gonio  Peak.  August  21, 1907.  Collected  by  V.  Bailey.  Original 
number  8749. 

Well-made  skin  in  good  condition;  skull  perfect. 

Microtus  brachelix  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  290,  August  9,  1899. 

68445.  Skin  and  skull.     Young  adult  female.     Nagmarg,  Kashmir; 

9,000  feet.     November  15,  1895.     Collected  by  Dr.  W.  L.-  Abbott 

Catalogued  June  12,  1896. 

Well-made  skin  in  gotxl  condition;  skull  originally  much  broken,  but  glued 
together  so  that  it  is  nearly  perfect  except  about  the  pterygoids. 

Arvicola  breweri  Baird.     Cotypes. 

Mammals  of  North  America,  p.  525,  1857. 
=  Microtu8  breweri  (Baird).     See  Miller,  Proc  Bost.  Soc.  Nat  Hist.,   XXVII, 
p.  83,  June,  1896. 

No  particular  specimen  is  designated  by  Baird  as  the  type  and  there 
is  nothing  to  show  that  any  one  of  the  six  specimens  given  in  his 
list  should  be  taken  as  such.  Consequently  all  six  listed  become 
cotypes.  They  were  collected  in  July,  1856,  on  Muskeg^et  Island, 
Massachusetts,  by  Dr.  T.  M.  Brewer.  Catalogued  May  31,  1857. 
The  specimens  are  as  follows: 

2828.  Adult  male  in  alcohol;  in  good  condition. 

2829.  Adult  male  in  alcohol;  can  not  be  found, 
f  If  §.  Adult  female.     Skin  and  skull. 

Skin  poorly  made,  but  well  preserved,  except  for  two  8][)0ts  devoid  of  hair  on 
side.     Skull  quite  perfect,  except  pterygoiils;  right  half  of  mandible  loet. 
Il?l«  Adult  male.     Skin  ana  skull. 

Skin  poorly  made,  but  well  preserved.  Skull  lacks  the  jight  tympanic,  peri- 
otic,  and  mastoid  I>ones  and  the  right  half  of  mandible. 

llih  Immature  male.     Skin  and  skull. 

Skin  can  not  now  l>e  found.  Skull  present.  Both  malars  and  posterior  half 
of  brain  case  missing.  Two  extra  molars  present,  perhaps  belonging  to  themiflB- 
ing  lower  jaws  of  the  two  preceding. 

2833.  Specimen  in  alcohol;  can  not  now  be  found. 

Arvicola  californica  Peale. 

U.  S.  Exploring  Kxpe<lition,  Mammalia  and  Ornithology,  p.  46,  1S48. 

= Microtus  califomicus  (Peale).     S(h»  Troue«*art,  Catalogiis  Mammaliom,  p.  563) 

1897. 

ViVfi'-  Skin  and  skull.  Vicinity  of  San  Francisco  Bay,  California. 
Collected  b}^  T.  R.  Peale.  U.  S.  Exploring  Expedition  from  1838 
to  1842.     Skin  catalogued  1872;  skull,  1860. 
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Skin  poorly  made  up;  tail  not  skinned  out.  It  looks  rather  discolored.  The 
catalogue  entry  ^ays  "Dry,"  but  the  s|H»cinien  looks  as  if  it  had  been  in  alcohol 
at  one  time.  An  old  parchment  label  further  bears  out  this  view.  Skull  in- 
jured a}K)ut  the  ptcryjjoids;-  both  bull.e,  especially  the  left,  and  the  right  zygoma 
somewhat  injure<l.     The  asctending  parts  of  left  half  of  man<lible  broken  away. 

Type  not  designatetl  by  nuinl>er.  In  the  entry  of  the  skin  in  1874  (twelve 
years  after  entry  of  the  skull")  imder  the  remarks  column  of  the  catalogue  is 
written  in  the  handwriting  of  the  original  entry  "type  of  californicus.'*  The 
old  parchment  label  on  the  8i)ecimen  is  marked  *Wrr'uvla  OUifornU'a  Peale." 
One  of  l>r.  Couet-'s  laljels  is  attached,  marked  **  Monograph  of  American  Muri- 
dae.  Dr.  Klliott  Coues,  U.  S.  A.,  No.  10082.  Ty^H?  of  ArilcoUi  ' calif < arnica.' '' 
On  pa^^e  5i>4  of  Mammats  of  North  America,  liaird  speaks  of  having  the  origi- 
nal .specimen.  In  the  table  on  page  173,  Monograj)hs  of  North  American 
Rrnlentia,  Dr.  Coues  has  10082  marked  as  the  type  of  ''calif amicus.^* 

Microtus  nanus  canescens  Bailey.  Biological  Survey  collection. 

Proc.  Hiol.  Soc.  Wash.,  XII,  pp.  87-88,  April  30,  1898. 

•  90577.  Skin  and  skull.  Adult  male.  Conconuily,  Washington.  Sop- 
teml)er  12,  1897.  Collected  by  J.  A.  Loring.  Original  number 
4r»54. 

Well-made  skin  in  good  condition;  skull  lacking  entire  rostral  portion  except 
one  loose  upper  incisor;  ri^ht  audital  bulla  injured;  anterior  wall  of  brain  case 
perforated;  ends  of  lower  incisors  broken  off. 

Microtus  canicaudus  Miller.  Biological  Survey  collection. 

Proc.  Hiol.  Soc.  Wash.,  XI,  pp.  67-68,  April  21,  1897. 

75841.  Skin  and  skull.    Adult  male.    McCoy,  Oregon.    December  1, 
189.*).     Collected  by  B.  J.  Bretherton.     Original  number  219. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  al>senco  of  left 
coronoid  proce&s. 

Arvicola  (Pedomys)  cinnamomea  Baird. 

Mainiiials  of  N(>rth  America,  p.  541,  pi.  54,  [Si)ecimen  No.  1714]  (teeth),  1857. 

=^Microtus  ochrogaster  (Wagner).     See  Osgocxi,   Proc.   Biol.  Soc.  Wash.,  XX, 
p.  4S,  April  18,  1907. 

rViS-  ^^kin  (lust)  and  skull.     Adult  male.     Pembina,  North  Dakota. 
Collected  l)y  C.  Cavileer.     Original  number  23.     Catalogued  March 

19,  1S55. 

The  nkin,  number  591,  according  to  a  note  in  the  catalogue,  was  misplaced 
before  ISVM)  an<l  has  not  been  found  since.  Skull  in  fair  condition;  pterygoids 
broken,  both  malars  lacking,  and  pieces  broken  off  the  processes  of  the  mandible. 

Uaird  harl  but  one  siKu-imen,  the  alK)ve,  de.*<ignate<l  by  number. 

Hailev,  North  American  Fauna  No.  17,  page  74,  says,  "Except  for  a  slightly 
a))normal  tooth  pattern,  Hairdos  tyjiC  of  cinnmnomea  is  a  large  Sf^ecimen  of  typ- 
i<al  (inMiTd.s.     1  can  not  Ixdieve  that  it  ever  came  from  Pembma." 


<'  r>ailey  ( Nnrth  Amer.  Fauna,  No.  17,  p.  35)  thinks  the  skull  is  abnormal  or  never 
came  from  the  same  animal  as  the  skin.    This  lapse  of  time  between  the  two  entries 

sul)stiintiates  the  latter  view. 
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Microtus  californicus  constrictus  Bailey.         Biological  Survey  coll. 

North  Amer.  Fauna,  No.  17,  pp.  15,  ',M>-'Mj  June  0,  IIKK). 

98347.  Skin  and  skull.  Adult  inalo.  Cape  Mendocino,  California. 
September  6,  1899.  Collected  bv  V.  Bailey.  Original  number 
7174. 

Well-made  skin  i.i  good  condition;  skull  perfe<rt. 
Microtus  cricetulus  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  294,  August  9,  1899. 

84043.  Skin  and  skull.  Adult  male.  Banks  of  the  Tso  Kyun,  Ladak; 
altitude  16,000  feet.  August  11,  IS97.  Collected  by  Dr.  W.  L. 
Abbott.     Catalogued  March  3,  1898. 

Well-uiade  skin  in  good  condition;  skull  ptTfect. 

Arvicola  curtata  Cope. 

Pro<\  Acad.  Nat.  Sci.  Phila.,  18(58,  p.  2.     PreseuU>d  at  meeting  of  January  21, 1868.^ 
=Microtus  curtatus  (Cope).     See  Miller,  North  Amer.  Fauna,  No.  12,  p.  51,  July 
23,  1896. 

i?|f  J.  Fragments  of  skull  and  feet.  Collected  by  Prof.  W.  M.  Gabb 
at  Pigeon  Spring,  Mount  Magruder,  Nevada,  near  boundary  be- 
tween Inyo  County,  California,  and  Esmeralda  County,  Nevada. 
Skin  catalogued  October  15,  1872;  skull.  May  5,  1898. 

The  following  is  an  inventory  of  the  fragments:  (1)  Both  hind  feet,  one  of 
them  with  tibia  attached;  (2)  both  fore  feet,  one  of  them  with  radius  and  ulna 
attached,  the  other  radius  and  ulna  present  and  a  portion  of  each  humerus  pres- 
ent; (.S)  a  few  small,  almost  unidentifiable  fragments  of  the  nkull;  (4)  all  the 
uppi^r  molars,  still  attached  or  glued  to  a  good-yize*!  fragment  of  the  palate,  the 
free  ends  of  the  incisors  in  small  parts  of  the  premaxillaries;  (5)  all  of  the  lower 
jaw  teeth  except  the  last  molar  of  the  left  side;  the  two  other  molars  of  that  side 
are  attached  to  a  piece  of  the  mandible;  the  incisors  rather  fragmentary. 

Type  not  de^signated  by  numl>er.  In  the  catalogue,  in  the  handwriting  of  the 
original  entry,  the  specimen  is  marked  **Coih*'s  type."  The  present  specimen 
is  indicated  as  the  type  by  Dr.  Coues  in  Monographs  of  North  American  Rodentia, 
pages  215  to  217,  where  it  appears  that  the  specimen  was  in  &:*  bad  condition  in 
1877  as  it  is  now.  One  of  Dr.  Coues's  labels,  reading  **No.  10267,  Type  of  Arvi- 
cola curtata  Co|)e,"  is  still  attached  to  the  specimen. 

Microtus  dutcheri  Bailey.  Biological  Survey  Collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  86-86,  April  30,  1898. 

ffJll-  Skin   and  skull.     Adult  male.      Big  Cottonwood  Meadows, 
Mount  Whitney,  California.    July  10, 1891.    Collected  by  Dr.  B.  H. 
Dutcher,  U.  S.  A.     Original  number  69. 
Well-made  skin  in  good  condition;  skull  perfect. 

Arvicola  edax  Le  Conte. 

Proc.  Ac«d.  Nat.  Sci.  Phila.,  VI,  p.  405,  this  paper  was  favorably  reported  for 
publication  OctolKjr  2o,  1858. 

BsMicrotus  edax  (Le Conte).     See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VIII,  p.  268, 
December  4,  1896. 
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^VsSV-  Skin  and  skull.  Collected  by  J.  L.  Le  Conte  in  California, 
south  of  San  Francisco.  Skin  catalogued  April  13,  18()1;  skull, 
April  27,  181)7. 

Specnineii  made  into  a  mo<lern  ^tudy  ^kin,  in  good  condition,  and  Hkull  removed 
in  the  early  part  of  1897.  The  posterior  and  basal  [Kjrtiona  of  cranium  have  been 
cut  away,  including  the  left  upper  molar.  The  posterior  parts  of  the  right  half 
of  mandible  are  broken  away.     Upper  incisors  are  broken. 

Type  not  designated  by  number.  The  present  specimen  seems  to  l)e  the  only 
one  in  the  collection  collected  in  California  by  Le  Conte  which  is  positively 
stated  by  Baird,  page  5.S2  of  his  Mammals,  to  be  the  type.  In  the  table  on 
page  173,  Monographs  of  North  American  Rodentia,  Dr.  Coues  says  the  present 
8i)ecimen,  4721,  is  the  type  of  rdax. 

Microtus  elymocetes  Osj^ood.  Biological  Survey  collection. 

Proc.  Hiol.  Soc.  Wash.,  XIX,  pp.  71-72,  May  1,  1906. 

137828.  Skin  and  skull.  Adult  male.  Montague  Island,  Prince  Wil- 
liam Sound,  Alaska.  May  12,  1905.  Collected  by  C.  Sheldon. 
Original  number  8  (r)448x). 

\Vell-mad(i  skin  in  p<khI  condition;  skull  perfect. 
Arvicola  fertilis  True. 

Pnx«.  U.  S.  Nat.  Mus.,  XVII,  No.  976,  p.  10,  May  8,  1894. 

=  Microtus  fertilis  (True).     See  Miller,  North  Amer.  Fauna,  No.  12,  p.  55,  July 
23,  1896. 

?6 JiJ-  "^kin  and  skull.  Adult  female.  Pir  Panjal  Range,  Kashmir; 
altitude  8,500  feet.  August  30,  1891.  Collected  by  Dr.  W.  L. 
Al)bott.     Catalogued  May  9,  1892. 

Well-made  skin  in  good  condition;  skull  i)erfect,  except  that  the  bullse  and 
I)terygoidH  have  f>een  cut  away. 

Microtus  abbreviatus  fisheri  Merriam.  Biological  Survey  coll. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  23,  March  14,  1900. 

9797C.  Skin  and  skull.  Adult  male.  St.  Matthew  Island,  Bering 
Sea.  July  15,  1899.  Collected  by  Dr.  A.  K.  Fisher.  Original 
number  2189. 

Well-made  Hkin  in  goo<l  condition;  skull  i)erfet't. 

Microtus  fulviventer  Merriam.  Biological  Survey  collection. 

Proc.  Riol.  So<-.  Wash.,  XII,  p.  10*>,  April  30,  1898. 

68250.  Skin  and  skull.  Adult  male.  Cerro  San  Felipe,  Oaxaca^ 
Mexico.  August  22,  1894.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  6001. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  abeence  of  both 
coronoid  proce^ijcs  and  left  angular  procesB  of  mandible. 
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Microtus  mexicanus  guadalupensis  Railey.     Biological  Survey  colL 

Proc.  Biol.  Soc.  Wash.,  XV,  pp.  118-119,  June  2,  HK)2. 

loOllU.  Skin  and  skull.  Adult  male.  (luadalupe  Mountains,  Texas; 
altitude,  7,800  feet.  August  21,  11)01.  Collected  by  V.  Bailey. 
Original  number  7807. 

Well-made  skin  in  good  (•on<lition;  skull  perfect. 

Microtus  guatemalensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  108,  April  30,  1898. 

76777.  Skin  and  skull.  Adult  male.  Todos  Santos,  Huehuetenango, 
Guatemala.  December  30,  1895.  Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number  8060. 

Well-made  skin  in  goo<i  condition;  skull  i>erfe('t. 

Arvicola  (Pedomys)  haydenii  Baird. 

Mammals  of  North  America,  p.  543,  1857. 

= Microtus  ochrogaster  haydenii  (Baird).     See  Osgood,  Proc.  Biol.  Soc.  Wash., 
XX,  p.. 48,  April  18,  1907. 

iV^y.  Skin  and  skull.  Adult  male.  Collected  in  1854  })y  Dr.  F.  V. 
Hayden  at  Fort  Pierre,  then  in  "Nebraska,"'  now  in  Stanley 
County,  South  Dakota.     Catalogued  May  10,  1855. 

Skin  l)adly  made  up,  legs  spreading,  tail  not  nkitmed  out;  a  small  patch  on 
each  side  of  body  without  hair;  general  condition  of  pelage  good.  Skull  in  good 
condition,  but  left  half  of  mandible  lost. 

This  was  Baird's  only  specimen  and  was  designated  by  number. 

Microtus  innuitus  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  II,  pp.  21-22,  March  14,  1900. 

99373.  Skull  only.  Adult.  St.  I^vvrence  Island,  Bering  Sea.  July 
13,  1899.     Collected  by  Dr.  C.  Hart  Merriam. 

Skull  obtained  from  an  owl  pellet;  slightly  stained;  last  left  upper  molar  miss- 
ing; left  parietal  slightly  fractured;  left  coronoid  process  and  right  mandibular 
ramus  missing. 

Microtus  kadiacensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  222,  July  15,  1897. 

= Microtus  operarius  kadiacensis  Merriam.     See  Osgoo^i,  North  Ajuer.  Fauna,  No. 
21,  p.  64,  8epteml)er  26,  1901. 

65827.  Skin  and  skull.  Young  adult  female.  Kodiak  Island,  Alaska. 
September  12,  1893.  Collected  by  B.  J.  Bretherton.  Original 
number  213. 

Well-made  skin  in  good  condition;  skull  j>erfect  except  for  absence  of  left 
audital  bulla. 
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Arvicola  longirostris  Raird. 

Mammals  of  North  America,  p.  5:%),  1857. 

=Microtus  montanus  (Peale).     See  Bailey,  North  Amer.  Fauna,  No.  17,  p.  27, 
June  6,  1900. 

ill?'  Mounted  skin  and  fragmentary  skull.  Adult  female.  Upper 
Pitt  River,  California.  September,  1855.  Collected  by  Dr.  J,  S. 
Newberry.     Catalogued  January,  1856. 

Mounted  specimen  in  fair  cx>ndition;  a  little  hair  gone  from  the  right  side. 
Skull  very  fragmentary.  Both  halves  of  lower  jaw  (complete.  Upper  teeth 
loose,  but  all  present  from  each  side  and  in  a  separate  gla.ss  tube.  A  few  other 
fragments  are  in  another  tube. 

Baird  had  but  one  specimen,  the  above,  which  he  designated  by  number. 

Microtus  ludovicianus  Bailey.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  17,  pp.  74-75,  June  6,  1900. 

96024.  Skin  and  ^ull.  Adult  male.  Iowa,  Calcasieu  Parish,  Loui- 
siana. April  7,  1899.  Collected  by  V.  Bailey.  Original  number 
6767. 

Well-made  skin  in  good  condition;  skull  perfect 

Microtus  macfarlani  Merriam. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  24,  March  14,  1900. 

sWA'  Skin  and  skull.  Fort  Anderson,  north  of  Great  Bear  Lake, 
Mackenzie,  Canada.  1865.  Collected  by  R.  MacFarlane.  Origi- 
nal number  3179.     Skin  catalogued  July,  1868:  skull,  March  31, 

1898. 

Specimen  remade  into  a  modern  study  skin  and  the  skull  removed  and  cleaned 
in  March,  1898.  The  skin  is  well  preserved  and  in  good  condition  save  for  some 
apparent  lengthwise  stretching.  Skull  perfect,  except  for  loss  of  right  malar 
and  a  hole  in  left  audital  bulla. 

Arvicola  (Mynomes)  macropus  Merriam.        Biological  Survey  coll. 
North  Amor.  Fauna,  No.  5,  pp.  59-61,  pi.  2,  figs.  7-8,  July  30,  1891. 

=Microtus  richardsoni  macropus  (Merriam).    See  Bailey,  North  Amer.  Fauna, 
No.  17,  p.  61.  June  6,  1900. 

If  3t }.  Skin  and  skull.  Adult  female.  Pahsimeroi  Mountains,  Idaho. 
September  16,  1890.  Collected  by  Dr.  C.  Hart  Merriam  and  V. 
Bailey.     Original  number  1803. 

Well-made  skin  in  good  condition;  skull  perfect. 

Microtus  macrurus  Merriam.  Biological  Survey  collection. 

Proc.  Aca<l.  Nat.  Sci,  Phila.,  p.  358,  October  4,  1898. 

66151.  Skin  and  skull.     Adult  female.     Lake  Cushman,   Olympic 

Mountains,   Washington.     June  26,   1894.     Collected   by   C.   P. 

Streator.     Original  number  3975. 

Well-made  nkin  in  good  condition;  skull  perfect,  except  for  broken  frontals  and 
right  audital  bulla. 
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Microtus  miurus  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  21,  pp.  64-06,  Septeml)pr  26,  1901. 

107175.  Skin  and  skull.  Adult  male.  Head  of  Bear  Creek,  near 
Hope,  Turnagain  Arm,  Cook  Inlet,  Alaska.  September  4,  1901). 
Collected  by  W.  H.  Osgood  and  E.  Heller.     Original  number  1349. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  perforation 
in  right  frontal. 

Arvicola  modesta  Baird. 

Mammals  of  North  America,  p.  535,  1857. 

= Microtus  pennsylvanicus  modestus  (Baird).     See  Bailey,  North  Amer.  Fauna, 
No.  17,  p.  20,  June  6,  1900. 

iVtV-  Skin  and  skull.  Immature.  Sa watch  Pass,  Rocky  Mountains, 
near  Coclietopa  Pass,  Saguache  County,  Colorado.  Collected  by 
Mr.  Kreutzfeldt.  Original  number  16.  Pacific  Railroad  Survey 
near  38°  lat.,  Lieut.  E.  G.  Beck  with,  U.  S.  A.  Catalogued  March 
19,  1855. 

Skin  very  fragmentary  and  dilapidated.  Right  fore  foot  still  attached.  Two 
other  feet  loose  and  also  tip  of  tail.  Skull  young;  ends  of  nasals  and  upper 
incisors  broken,  both  malars,  all  the  occipital  bones,  the  interparietal  and  moHt 
of  the  parietals  missing.  I^eft  half  of  the  mandible  has  angular  and  coronoid 
processes  broken  away;  right  half,  part  of  angular  process  and  entire  coronoid 
missing. 

Of  Baird's  two  specimens,  both  designated  by  imml)erB,  the  above  is  the  only 
one  that  he  refers  with  certainty  to  modesta. 

Arvicola  montana  Peale.     See  page  289. 

Arvicola  montosa  True. 

Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  976,  p.  11,  May  8,  1894. 

=Microtus  montosus  (True).    See  Miller,  Pn)c.  Acad.  Nat.  Sci.  Phila.,  1899,  p. 
293,  August  9,  1899. 

§HH*  Skin  and  skull.  Half -grown  male.  Central  Ejishmir,  altitude 
11,000  feet.  October  4,  1891.  Collected  by  Dr.  W.  L.  Abbott. 
Catalogued  May  9,  1892. 

Well-made  skin  in  good  condition,  but  rather  contracted  posteriorly;  skull 
injure<l  about  the  pterygoids,  a  hole  in  right  bulla,  and  both  coronoid  proceeses 
of  mandible  broken;  otherwise  perfect. 

Arvicola  (Mynomes)  mordax  Merriam.  Biological  Survey  coll. 

North  Amer.  Fauna,  No.  5,  pp.  61-62,  pi.  2,  figs.  3-4,  July  30,  1891. 

= Microtus  mordax  (Merriam).    See  Trouessart,  Catalogus  Mammalium,  p.  561, 
1897. 

Itlli*  Skin  and  skull.  Adult  male.  Sawtooth  Lake,  Idaho.  Sep- 
tember 29, 1890.  Collected  by  Dr.  C.  Hart  Merriam  and  V.  Bailey. 
Original  number  1903. 

Well-made  skin  in  gooil  condition;  skull  |>erfect. 
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Arvicola  (Mynomes)  nanus  Merriam.     Biological  Survey  collection. 

North  Ainer.  Fauna,  No.  5,  pp.  62-6:^,  pi.  2,  figs.  5-6,  July  30,  1891. 

=Microtus  nanus    (^Merriam).     See  Miller,  Proo.  Biol.  S<x'.  Wa«h.,  XI,  p.  67, 
April  21,  1897. 

IfllJ.  Skin  and  skull.  Adult  female  (not  male,  as  in  original 
description).  I^alisimeroi  Mountains,  Idaho,  Septeml)er  10,  1890. 
Collected  by  Dr.  C.  Hart  Merriam  and  V.  Bailey.  Original  numlwr 
1809. 

Well-made  skin  in  good  condition;  nkull  porfec^t. 

Microtus  pinetorum  nemoralis  Bailey.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  89-90,  April  30,  1898. 

-8724G.  Skin  and  skull.  Adult  female.  Stilwell,  Boston  Mountains, 
Oklahoma.  April  7,  1897.  Collected  by  J.  A.  Loring.  Original 
number  3905. 

Well-made  pkin  in  good  condition;  pkuU  perfect 

Microtus  nevadensis  Bailey.  Biological  Sur^'^ey  collection. 

l^roc.  Biol.  Soc.  Wash.,  XII,  pp.  86-87,  April  30,  1898. 

IHi  1  •  Skin  and  skull.  Adult  male  (not  female,  as  in  original  descrip- 
tion). Ash  Meadows,  Nye  County,  Nevada.  March  2, 1891.  Col- 
lected by  E.  W.  Nelson.     Original  number  577. 

Well-made  skin  in  good  condition;  nkull  }H3rfe<*t,  except  for  broken  audital 
bulhe  an<l  left  coronoid  pnx'css. 

Arvicola  occidentalis  Peale. 

r.  S.  Kxploring  Expedition,  Mammalia  and  Ornithology,  p.  46,  1848. 

=Microtu8  townsendi  (Bachman).     See  Bailey,  North  Amer.  Fauna,  No.  17,  p.  46, 
June  6,  1900. 

Vi%V'  ►*^kin  and  skull.  Puget  Sound,  Washington.  U.  S.  Exploring 
Exi>edition,  1888  to  1842.  Collected  by  T.  R.  Pc^le.  Skin  cat- 
alogued 1872;  skull,  1860. 

Poorly  made  skin,  tail  not  8kinne<l  out.  It  has  somewhat  the  look  of  having 
been  in  alcohol  at  one  time.  Some  of  the  hair  has  slipped  from  each  nide, 
especially  the  right.  Skull  fairly  good  for  an  old  specimen;  right  zygoma  miss- 
ing aii<l  both  bulhi.>  and  both  pterygoids  broken,  coronoid  proiress  of  right  half 
of  man<liblo  broken. 

Tyi>e  not  designated  by  numlx»r.  In  the  entry  of  the  skin  in  1872  (twelve 
years  after  the  skull  was  entered  in  the  catalogue)  under  the  remarks  column  is 
written,  in  the  handwriting  of  the  original  entry,  "type  of  occidentali*.**  On 
page  535  of  Manuiuds  of  North  America,  Baird  speaks  of  having  the  original 
specimen.  One  of  Doc^tor  Coues's  lal)els  is  attached  marked  **  Monograph  of 
American  Muridjr.  Dr.  Klliott  Coues,  U.  S.-  A.  No.  1(083.  Type  of  Arvicofa  . 
^ occiih'uUdis^  Peale. "  In  the  table  on  page  173,  Monographs  of  North  Ameri- 
c*an  Uodentia,  Doctor  Couea  has  10083  markcHi  as  the  type  of  *'  occideiUali^,*^ 
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Arvicola  operarius  Nelson. 

Proc.  Biol.  Soc.  Wash.,  VIII,  p.  139,  De<ember  28,  1893. 

=Microtus  operarius  (Nelson).     See  Trouessart,  Catalogue  Mammalium,  p.  564, 
1897. 

i*ili«  Skin  and  skull.  Adult.  St.  Michael,  Alaska.  November, 
1879.  Collected  by  E.  VV.  Nelson.  Original  number  122.  Skin 
catalogued  June  11,  1884;  skull,  March  19,  1886. 

Skin  well  preserved,  but  poorly  made  up,  and  right  fore  leg  missing.  Skull 
perfect,  except  coronoid  of  left  half  of  mandible  broken  away,  left  bulla  slightly 
injured. 

Microtus  miurus  oreas  Osgood.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XX,  pp.  61-62,  April  18,  1907. 

148596.  Skin  and  skull.  Adult  male.  Head  of  Toklat  River,  Alaskan 
Range,  Alaska.  August  8,  1906.  Collected  by  C.  Sheldon. 
Original  number  47  (6289x). 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  left  audital 
bulla  and  two  slight  perforations  in  brain  case. 

Microtus  pamirensis  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  287,  August  9,  1899. 

62161.  Skin  and  skull.  Adult  male.  Tagdumbash,  Pamir;  altitude 
12,000  feet.  June  18,  1894.  Collected  by  Dr.  W.  L.  Abbott 
Catalogued  May  16,  1895. 

Well-made  skin  in  good  condition;  skull  with  left  pterygoid  broken  and  hole 
in  right  audital  bulla;  otherwise  perfect. 

Arvicola  pauperrima  Cooper. 

Amer.  Nat.,  II,  i>.  535,  December,  1868. 

=Microtus  pauperrimus  (CJooper).     See  Miller,  North  Amer.  Fauna,  No.  12,  p. 
51,  July  23,  1896. 

i§§4?.  Skin  and  skull.  Adult  male,  "(6)."  •  Great  Plains  of  the 
Columbia,  near  the  Snake  River,  southwestern  Washington. 
October  9,  1860.  Collected  by  Dr.  J.  G.  Cooper.  Original  num- 
ber 126.     Skin  catalogued  October  15,  1872;  skull,  March  5,  1891. 

Skin  in  poor  condition;  parts  about  head  and  shoulders  glued  on  to  a  cotton 
filling.  Posterior  upper  parts  good  for  color;  all  the  feet  present,  also  the  tail. 
Skull  in  fragments,  viz:  ( 1 )  The  premaxilhe  and  maxilUe  all  in  one  piece,  con- 
taining all  the  upper  jaw  teeth  except  the  last  right  and  left  upper  molars;  (2) 
the  interparietal  with  attached  portions  of  the  parietals;  (3)  a  small  piece  of  the 
left  squamosal;  (4)  the  horizontal  parts  of  each  half  of  the  mandible  containing 
all  the  lower  jaw  teeth,  of  which  the  left  incisor  is  broken  at  the  cutting  edge. 

Type  designated  by  the  original  number. 
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Arvicola  phaeus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VII,  pp.  171-172,  SepUnnber  29,  1892. 

=MicrotU8  mexicanus  phseus  (Merriam).     See  Bailey,  North  Amer.  Fauna,  No. 
17,  p.  54,  June  6,  liKK). 

illSo-  Skin  and  skull.  Adult  female.  North  slope  Sierra  Nevada 
de  Colinia,  Jalisco,  Mexico;  altitude  10,000  feet.  April  21,  1892. 
Collected  by  E.  W.  Nelson.     Original  number  2516. 

Well-made  skin  in  pood  condition;  Rkiill  perfect,  except  for  injured  occipital 
condyles  and  rijLrht  audital  bulla. 

Microtus  unalascensis  popofensis  Merriam.  Biol.  Survey  coll. 

Proc.  Wash.  Ac^ad.  Sci.,  II,  pp.  22-23,  March  14,  1900. 

97956.  Skin  and  skull.    Adult  male.    Popof  Island,  Shumagin  Islands, 

Alaska.     July   16,  1899.     Collected  by  W.   E.  Ritter.     Original 

number  2200  (Dr.  A.  K.  Fisher). 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  perforation 
of  right  audital  bulla  and  a  perforation  at  base  of  nasals. 

Arvicola  (Pitymys)  pinetorum  quasiater  Coues.     See  page  289. 

Microtus  ravidulus  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  284,  August  9,  1899. 

62159.  Skin  and  skull.  Adult  female.  Okchi,  valley  of  the  Aksai; 
altitude  7,000  feet,  Eastern  Turkestan.  Noveml)er  7,  1898.  Col- 
lected by  Dr.  W.  L.  Abbott.     Catalogued  May  16,  1895. 

Well-made  skin  in  goorl  condition;  skull  perfect,  except  some  chips  out  of 
coronoid  and  angular  processes  of  the  mandible. 

Arvicola  scalopsoides  Audulx)n  and  Rachman. 

Pn)c.  Acad.  Nat.  Rci.  Phila.,  I,  p.  97.     Submitted  for  publication  October  5, 
1S41. 

=Microtu8  pinetorum  scalopsoides  (Audubon  and  Bachman).    See  Batchelder, 
Proc.  Bost.  Soc.  Nat.  Hist.,  XX  VII,  p.  187,  October,  1896. 

10264.  Skin  with  skull  inside.  Long  Island,  New  York.  Collected 
}>v  Major  ,1.  E.  Le  Conte,  IJ.  S.  A.  Catalogued  October  15,  1872, 
so  that  the  specimen  must  have  been  acquired  long  after  the  orig- 
inal description. 

Skin  in  rather  poor  condition.  It  has  somewhat  the  appearance  of  having 
been  made  up  out  of  alcohol.  The  left  fore  foot  and  right  hind  foot  are  missing. 
On  the  left  side  there  is  a  considerable  patch  without  hair. 

Tyjw  not  designated  by  numl)er.  **Type  of  scalopsoides**  is  written  in  the 
remarks  column  of  the  catalogue  in  the  handwriting  of  the  original  entry.  In 
the  table  on  page  224  of  Monographs  of  North  American  Rodentia  Dr.  CJoues 
calls  this  specimen,  102G4,  *'Typc  of  ^scalopsoides*  LeC."  The  specimen  also 
bears  one  of  Coues's  lalx»ls  reading  **  Monograph  of  American  Muridas  Dr. 
Elliott  Coues,  U.  S.  A.,  No.  10264.  Type  of  A.  *  scalopsoides*  apud  Le  Conte 
{  =  pinetorum)  Ix)ng  Island." 
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Microtus  scirpensis  Bailey.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  17,  pp.  15,  38-39,  June  (\  1900. 

fllJJ.  SkinandskuU.  Adult  female.  AinargosaRiver,  InyoCount}^ 
California.  Fel)ruary  26,  181U.  Collected  hy  V.  Bailey.  Origi- 
nal  number  25-i(). 

Well-made  skin  in  jroo<l  condition;  skull  perfect. 

Microtus  serpens  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  See.  Wash.,  XI,  p.  75,  April  21,  1897. 

76303.  Skin  and  skull.  Adult  male.  Agassiz,  British  Columbia. 
December  2,  IS95.  Collected  by  C.  P.  Streator.  Original  num- 
ber 5068. 

Well-made  skin  in  good  condition;  skull  j)erfe<*t,  except  for  slight  perforation 
in  brain  caj^e. 

Microtus  sitkensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  8oc.  Wash.,  XL,  p.  221,  July  15,  1897. 

73839.  Skin  and  skull.     Young  adult  male.     Sitka,  Alaska.     August 

3,  1895.     Collected  ])y  C.  P.  Streator.     Original  number  4745. 

Well-made  skin  in  go<Kl  condition;  skull  perfect. 

Arvicola  trowbridgii  Baird. 

Mammals  of  North  America,  p.  521:>,  1S57. 

=  Microtus  califomicus  (Peale).     See  Bailey.  North  Amer.  Fauna,  No.  17,  p.  36, 
June  6,  1900. 

AVi*  Mounti^d  specimen  and  skull.  Monterey,  California.  Col- 
lected by  Lieut.  W.  P.  Trowbridge,  LT.  S.  A.     (catalogued  January 

4,  1855.' 

The  mounte<l  specimen  is  a  p<x)r-looking  object,  with  patches  devoid  of  hair  on 
each  side.  The  skull  is  in  fair  condition;  both  malars,  left  pterygoid,  and  right 
last  lower  molar  are  missing. 

Microtus  tshuktshorum  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  11,  January  J^l,  1899. 

^iVt*5-  ^"  alcohol,  skull  removed.  Adult  female.  Plover  Bay,  east- 
ern Siberia.  Collected  by  Lieut.  John  Davison.  Catalogued 
elanuary  12,  1866;  skull,  November  10,  1898. 

Specimen  is  fairly  well  preserved;  hair  rather  loose,  and  a  cronsiderable  patch 
on  right  side  devoid  of  hair;  skull  perfect. . 

Microtus  umbrosus  Merriam.  Biological  Survey  collection. 

.  Proc.  Biol.  Soc.  Wash.,  XII,  p.  107,  April  30,  1898. 

68480.  Skin  and  skull.  Adult  female.  Mount  Zempoaltepec,  Oax- 
aca,  Mexico.  July  10, 1894.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.    Original  numl>er  6412. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Microtus  unalascensis  Merriain.  Biolojrical  Survey  collection. 

PrcK;.  Biol.  Soc.  Wash.,  XI,  p.  222,  July  15,  mn. 

Isi  Ji«  Skin  and  skull.  Immature  female.  Unalaska,  Alaska.  August 
13,  18J)1.     Collected  by  Dr.  C.  Hart  Merriam. 

Well-ma<ie  skin  in  g<>o<l  rondition;  skull  perfect,  except  for  slight  perforation 
in  brain  case. 

Microtus  californicus  vallicola  Hailey.  Biological  Survey  coll. 

Proo.  Biol.  ScK-.  Wash.,  XII,  p.  89,  April  30,  1S9S. 

iJio'J-  Skin  and  skull.     Adult  female.     Lone  Pino,  Inyo  County, 

California.     December   23,   1890.     Collected   by   E.    W.    Nelson. 

Original  number  141>. 

Well-made  skin  in  goo<l  condition;  skull  j^erfeot,  except  for  slightly  fractured 
frontals. 

Microtus  yakutatensis  Alerriam.  Biologiciil  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  22,  March  14,  1900. 

98005.  Skin  and  skull.  Adult  male.  North  shore  Yakutat  Bay, 
Alabka.  June  li),  1899.  Collected  bv  Or.  C.  Hart  Merriam. 
Original  numl>er  2101  (Dr.  A.  K.  Fisher). 

Well-made  skin  in  g<v>d  condition;  skull  i)erfect. 

Genus  ASCHIZOMYS. 

Aschizomys  lemminus  Miller. 

Proc.  Acad.  Nat.  Sci.,  Phila..  1S98,  p.  .S(>9,  Octol)er  15,  1898. 

^VgVa-  Skin  and  skull  and  dried  l)ody.     Adult  male.     Kelsey  Station, 

Plover  Bay,  Bering  Strait,  Siberia.     Collected  by  C.  W.  Baxter, 

Western   Union    Company's    Overland    International    Telegraph 

Expedition.     Original    numl)er  423.     Skin   catalogued  January, 

1S72;  skull,  April  29,  LS97. 

Well-made  skin  in  jjroixl  condition;  skull  perfect,  except  on  the  left  side, 
where  the  roots  of  the  molars  have  In'en  pur|M)st»ly  expostMl.  The  dried-up 
body  is  also  j>reseiit.  The  specimen  was  originally  preserved  in  alcohol  and 
matle  into  a  studv  skin  manv  vears  later. 

Genus  EVOTOMYS. 
Evotomys  alascensis  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1S9S,  p.  :My4,  Octol>er  15,  1898. 

=  Evotomys  dawsoni  Merriam.     See  Osgood,  North  Amer.  Fauna,  No.  24,  p.  34, 
November  23.  1904. 

iiiiff'  Skin  and  «kull.  Adult  male.  St.  Michael,  Alaska.  October 
2i\,  1S71».  Collected  by  E.  \V.  Nelson.  Ori^rinal  num»)er  <,)6.  Skin 
cataloorued  June  11,  1SS4;  skull,  March  11*,  ISSfi. 

Recently  remade  as  a  study  skin,  in  good  condition;  skull  perfect  but  rather 
poorly  cleaned. 
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Evotomys  californicus  Morriain.  Hiological  Survey  collection. 

North  Auier.  Fauna,  No.  4,  p.  2n,  ()ctol)er8,  1890. 

iiSio'  Skill  and  skull.  Adult  iiuile.  Eureka,  California.  June  3, 
1881).     CV)lIected  bv  Dr.  T.  S.  Palmer.     Oriirinal  number  110. 

Well-made  nkin  in  gooil  condition  ;  skull  jierfect,  except  for  broken  tip  of  left 
nasal. 

Evotomys  caurinus  Hailey.  Biological  Survey  collection. 

Proc.  Biol.  8oc.  Wash.,  XII,  pp.  21-22,  January  27,  1S9S. 

89460.  Skin  and  skull.  Adult  male.  Lund,  Malaspina  Inlet,  British 
Columbia.  July  IS,  1897.  Collect^^d  by  E.  A.  Preble.  Original 
number  :^I47. 

Well-made  hikin  in  ^(xxl  condition;  skull  [H^rfeet. 

Evotomys  idahoensis  Merriam.  Biologicul  Survey  collection. 

North  Amer.  Fauna,  No.  5,  pp.  66-67,  pi.  :{,  figs.  o-<),  July  80,  1891. 

HIb?«  Skin  and  skull.  Adult  female.  Sawtooth  Lake,  Idaho.  Octo- 
l>er  4,  181H).  Collected  by  Dr.  C.  Hart  Merriam  and  V.  Bailey. 
Original  number  1036. 

W^ell-made  skin  in  good  condition;  skull  perfect. 

Evotomys  gapperi  loringi  BaiW.  Biological  Survey  collection. 

Proc.  Biol.  Soo.  Wash.,  XI,  pp.  125-126,  pi.  .},  fig.  .S,  May  i:5,  1897. 

75795.  Skin  and  skull.  Adult  male.  Portland,  North  DakoUi.  No- 
vember '22,  1805.  Collected  l)v  J.  A.  Loring.  Original  number 
3438. 

W^ell-made  skin  in  goo<l  condition;  skull  perfect. 

Evotomys  mazama  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Sw;.  Wash.,  XI,  pp.  71-72,  April  21,  1897. 

79913.  Skin  and  skull.  Adult  male.  Crater  Lake,  Mount  Mazama, 
Oregon.  August  15,  189().  Collected  by  Dr.  C.  Hart  Merriam  and 
V.  Bailey.     Original  number  5765. 

W^ell-made  skin  in  good  condition;  skull  perfec*t. 

Evotomys  nivarius  Bailey.  Biological  Survey  collection. 

Proc.  Biol.  8oc.  Wash.,  XI,  pp.  136-1:57,  pi.  :^,  fig.  4,  May  18,  1897. 

66203.  Skin  and  skull.  Adult  female.  Mount  Ellinor,  Olympic 
Mountains,  Washington.  July  9,  1894.  Collected  by  C.  P. 
Streator.     Original  number  4025. 

Well-made  skin  in  good  condition;  skull  i)erfect. 
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Evotomys  norvegicus  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  93,  July  26,  1900. 

84674.  Skin  and  skull.     Adult  female.     Bergen,  Norway.     May  31, 

1898.     Collected  by  Miss  Thoni  Steineger.     Original  number  20. 

Catalogued  August  20,  1898. 

Well-made  skin  in  gf)od  condition;  skull  perfect,  except  broken  coronoids  of 
the  mandible. 

Evotomys  obscurus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  72,  April  21,  1897. 

80413.  Skin  and  skull.  Adult  male.  Prospect,  Rogue  River  Valley, 
Oregon.  August  29,  1896.  Collected  by  E.  A.  Preble.  Original 
number  1455.  ' 

Well-made  skin  in  gocni  condition;  skull  perfect. 

Evotomys  occidentalis  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  4,  pp.  25-26,  pi.  2,  fig.  1,  October  8,  1890. 

HHI-  S'^in  *i"J  skull.  Adult  male.  Aberdeen,  Chehalis  County, 
Washington.  August  16,  1889.  Collected  by  Dr.  T.  S.  Palmer. 
Original  number  308. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  coronoids. 

Evotomys  orca  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci..  11,  pp.  24-25,  March  14,  1900. 

98028.  Skin  and  skull.  Adult  female.  Orca,  Prince  William  Sound, 
Alaska.  June  28, 1899.  Collected  by  Dr.  A.  K.  Fisher.  Original 
number  2139. 

Well-made  skin  in  good  condition;  skull  perfect. 

Evotomys  hercynicus  suecicus  Miller. 
Proc.  Wash.  Acad.  8ci.  II,  p.  101,  July  26,  1900. 

85046.  Skin  and  skull.     Adult  fonialo.     Upsala,  Sweden.     August  6, 
1898.     Collected  by  J.  A.  Loring.     Original  number  5009.     Cata- 
•    logued  September  27,  1898. 

Well-made  skin  in  good  condition;  skull  rather  damaged,  right  half  of  brain 
case  entirely  broken  away,  angular  and  coronoid  processes  of  right  half  of  man- 
dible broken  off. 

Evotomys  vasconiae  Miller. 

Proc.  Wash.  Ac«ad.  Sci.,  II,  p.  96,  July  26,  1900. 

86994.  Skin  and  skull.    Adult  male.     Montrejeau,  Hautes-Pyrenees, 

France,     eluly  4,  1899.     Collected  by  Robert  T.  Young.     Original 

number  025.     Catalogued  October  10,  1899. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  a  few  almost  un- 
noticeable  chippings. 
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Evotomys  wrangeli  Bailey.  Biological  Survey  collection. 

Pn>c.  Biol.  Soc.  Wash.,  XI,  p.  120,  j)!.  3,  fig.  5,  May  13,  1897. 

74724.  Skill  and  skull.  Adult  female.  Wrangel,  Alaska.  Septem- 
ber 1,  1895.     Collected  by  C  P.  Streator.    Original  number  4835. 

Well-maile  skin  in  good  rondition;  skull  perfect,  except  for  injury  to  jiosterior 
end  of  palate. 

Genus  PHEN ACOMYS. 

Phenacomys  albipes  Meriiam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  125-126,  .July  19,  1901. 

97286.  Skin  and  skull.  Adult  male.  Redwoods  near  Areata,  Hum- 
boldt Bay,  California.  May  24,  1899.  (^olle(!ted  by  Dr.  W.  K. 
Fisher.     Original  number  821. 

Well-made  ekin  in  good  condition;  skull  perfect. 

Phenacomys  longicaudus  True. 

Proc.  U.  S.  Nat.  Mus.,  XIII,  No.  820,  p.  »03,  Novenilx'r  15,  1890. 

HiH«  Skin  and  skull.  Marshtield,  Coos  Cbunty,  Oregon.  August, 
1890.  Collected  b}'  Aurelius  Todd.  Catalogued  September  8, 
1890. 

Recently  made  over  into  a  fair  study  skin,  tail  ha.s  never  been  skinned  out. 
Skull  in  rather  large  and  disarticulated  fragments.  All  the  teeth  are  present; 
both  parietals;  both  frontals;  both  ]»remaxilla';  most  of  Ixith  maxillie;  Ix)th 
bulUe,  and  parts  about  and  including  the  basioccipital  and  basisphenoid,  and 
most  of  each  half  of  the  mandible. 

Phenacomys  mackenzii  Preble.  Biological  Survey'  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  182,  August  0,  1902. 

110625.  Skill  and  skull.  Adult  male.  Fort  Smith,  Slave  River, 
Mackenzie,  Canada.  fJuiie  29,  1901.  Collected  by  E.  A.  Preble. 
Original  number  4271. 

Well-made  skin  in  good  con<lition;  skull  jx^rfect. 

Phenacomys  orophilus  Merriam.  Biological  Survc}'^  collection. 

North  Amer.  Fauna,  No.  5,  pp.  65-61),  pi.  3,  figs.  8-4,  July  80,  1891. 

If  118*  Skin  and  skull.  Adult  female.  Salmon  liiver  Mountains,  near 
head  of  Timber  Creek,  Idaho.  August  28,  1890.  Collected  by 
Dr.  C.  Hart  Merriam  and  V.  Bailey.     Original  number  1710. 

Well-made  skin  in  good  condition;  skull  perfec^t,  except  for  Iwlly  injureil  fron- 
tals and  slightly  perforated  audital  bulbe. 

Phenacomys  preblei  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  45,  March  10,  1897. 

74513.  Skin  and  skull.    Adult  male.    Longs  Peak,  Colorado.     August 
12,  1895.     CK)llected  by  E.  A.  Preble.     Original  number  647. 
Weli-made  skin  in  good  condition;  skull  perfect. 
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Phenacomys  truei  Allen. 

Bull.  AiiRT.  ;Miih.  Nat.  Ili^t.,  VI,  p.  831,  NovoihUt  7,  iStM. 

=  Phenacomys  orophilus  Merriam.     See  Miller,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  80, 
April  21,  1897. 

5V8%.  Skill  ami  skull.  Adult.  '^ Black  Hills."  August  10,  1857. 
Collected  hy  Dr.  AV.  A.  Hammond,  U.  S.  A.  Original  number  100. 
Wagon  road  to  Rridgers  Pass,  Rocky  Mountains,  Lieut.  V.  T. 
Bryan,  l>.  S.  A.     Miller,  /oc.  elf.,  savs,  ''It  is  therefore   almost 

%>■  '  '  ft        / 

beyond  doubt  that  the  typ<»,  of  J^/tr/iocoNtt/s  true!  was  collected  in 
Allianv  C'ountv  or  Laramie  County,  Wyomitiir.  a  few  miles  north- 

ft  %  ft,       7  •  O 

east  of  the  present  town  of  Laramie."     Skin  catalogued  Octoi)er7, 
1857;  skull,  Xoyember  V\  1804. 

Skin  in  poor  comlition,  the  anterior  parts  much  torn  and  glued  to  a  cotton  fill- 
ing. Right  fore  leg  n»is.»>iijg.  Apparently  good  for  color.  Skull  very  frag- 
mentary; j)ractiially  of  value  only  for  the  molar  teeth,  of  which  three  of  the  left 
mandihular  ramus  are  missing. 

Genus  FIBER. 
Fiber  zibethicus  hudsonius  Pn^ble.       Biological  Sury^ey  collection. 

North  Amer.  Fauna,  No.  22,  pp.  53-54,  Octolwr  81,  1902. 

10()S81.  8kin  and  skull.  Adult  male.  Kort  Churchill,  Keewatin, 
Canada.  August  0,  1900.  Collected  by  A.  E.  Preble.  Original 
number  3081  (E.  A.  Pre})le). 

\Vell -made  skin  in  g<Kxl  condition;  skull  perfect. 

Fiber  macrodon  M(»rriain.  Biological  Survey  collection. 

Bnu'.  Biol.  Soc.  ^yash.,  XI.  p.  143,  May  13,  1897. 

75940.  Skin  and  skull.  Adult  female.  Lake  Drummond,  Dismal 
Swamp,  Virginia.  October  0,  1895.  Collected  by  Dr.  A.  K.  Fisher. 
Original  number  178S. 

Well-made  skin  in  goo<l  condition;  skull  jM^rfect. 

Fiber  zibethicus  ripensis  Bailey.  Biological  Survey  collection. 

Prot!.  Biol.  Soc.  Wash.,  XV,  p.  119,  .Tune  2,  1902. 

109012.  Skin  and  skull.  Adult  male.  Carlsbad,  Pecos  River,  New 
Mexico.  July  2(>,  1901  (not  July  25  as  in  original  description). 
Collected  l)y  V.  Bailey.     Original  number  7757. 

Well-made  skin  in  go<Kl  condition;  left  fore  foot  injunnl  hy  insect^i  and  hang- 
ing by  a  thread  of  skin;  skull  jjerfect. 

Fiber  spatulatus  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  19,  pp.  3f>-37,  pi.  (J,  tig.  4,  October  fi,  1900. 

985<)7.  Skin  and  skull.  Young  adult  female.  Lake  Marsh,  Yukon, 
Canada.  July  8,  1899.  Collected  by  W.  H.  Osgood.  Original 
number  552. 

Well-made  skin  in  good  condition,  except  for  absence  of  tip  of  tail;  left  fore 
foot  detached ;  skull  i>erfect. 

45336—08 7 
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Genus  MYOTALPA. 
Myotalpa  cansus  Lj'oti. 

Smithsonian  Miscell.  Coll.,  L,  No.  1726,  p.  i:^4,  pi.   15,  figs.  4-10,  July  9,  1907. 

144022.  Skin  and  skull.  Adult  f  enmlo.  Taocheo,  Province  of  Kaii-su, 
China.  May  7,  Umi  Collected  b}^  W.  W.  Simpson.  Ori|rinal 
number  7.     (Catalogued  March  6,  1907. 

Well-made  skin  in  goiwl  condition;  skull  perfect. 

Genus  NEOTOMA. 
Neotoma  mexicana  bullata  Merriani.  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  IX,  pp.  122-123,  July  2,  1894. 

iS^fl-  Skin  and  skull.  Adult  male.  Santa Cata Una  Mountains,  Ari- 
zona. June  1,  1889.  Collected  by  V.  Bailey.  Original  number 
114. 

Well-made  skin  in  good  conditibn;  skull  perfect,  except  for  absence  of  Ifft 
coronoid  process. 

Neotoma  cumulator  Mearns. 

Preliminary  Diagnoses  of  Now  Mammals  of  theCfencra  iSeiurus,  Castor,  Neotoma, 
and  Sigmodon,  from  the  Mexican. Border  of  tlie  I'nited  States,  p.  3,  March 
5,  1897.     (Reprinted  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1132,  p.  503,  January 

19,1898.) 

60348.  Skin  and  skull.  Adult  male.  Old  Fort  Yuma,  San  Diego 
County,  California.  April  2, 1894.  Collected  by  Dr.  E.  A.  Mearns, 
U.  S.  A.,  andF.  X.  Holzner.  Original  number  3473.  International 
Boundary  Conmiission.     Catalogued  May  8,  1894. 

Well-made  skin  in  good  condition;  skull  perfect. 

Neotoma  desertorum  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  IX,  pp.  125-12(5,  July  2,  1894. 

iliiJ-  Skin  and  skull.  Adult  male.  Furnace  Creek,  Death  Valley, 
California.  January  31,  18*.>4.  C/ollected  by  Dr.  T.  S.  Palmer. 
Original  number  43. 

Well-made  skin  in  good  condition;  skull  perfect. 

Neotoma  fuscipes  dispar  Merriam.        Biological  Survey  collection. 
Proc.  Biol.  Soc.  Wash.,  IX,  pp.  124-125,  July  2,  1894. 

lilH-  Skin  and  skull.  Adult  male.  Lone  Pine,  Inyo  County,  Cali- 
fornia. December  25,  1890.  Collected  by  V.  Bailey.  Original 
number  2310. 

Well-made  skin  in  gocxi  condition;  skull  perfect. 
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Neotoma  fulviventer  Merriain.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  IX,  pp.  121-122,  July  2,  1894. 

601()5.  Skin  iind  skull.  Adult  female.  Toluca  Valley,  Mexico, 
Mexico.  November  5,  1S9J.  Collected  by  E.  W.  Nelson.  Origi- 
nal number  8744. 

Well-made  ekin  in  good  condition,  except  for  a  small  bare  space  on  abdomen; 
skull  perfect. 

Neotoma  occidentalis  fusca  True. 

Diagnosis  of  Some  rndeecribed  Wood  Rat«  ((lenus  Neotoma)  in  the  National 
Museum,  p.  2,  June  27,  1894.  (Reprinted  in  Pmc.  U.  S.  Nat.  Mus.,  XVII, 
No.  lOOG,  p.  354,  Novem})er  lo,  1894.) 

=  Neotoma  cinerea  fusca  (True).     See  Trouespart,  Catalogus  Manimalium,  p.  544, 

1897. 

3370.  Skin  without  skull.  Fort  Umpqua,  Douglas  (bounty,  Oregon. 
Collected  l)y  Dr.  E.  P.  Vollum.  Catalogued  in  1859,  about 
February  '25. 

S|)ecimen  remade  into  a  modern  study  skin,  February,  1902;  a  considerable 
bare  spot  on  left  side,  a  smaller  one  on  nose,  right  side,  and  on  l)elly. 

Neotoma  fuscipes  Baird. 

Mammals  of  North  America,  p.  495,  1857. 

2202r).  Skeleton.     Adult  male.      Petaluma,  California.      February, 

185().     Collected  bv  E.  Samuels. 

%• 

The  orii^inal  specimen  was  No.  2679,  prestTved  in  alcohol,  but  alxiut  1885  it 
was  prepi:ro<l  as  a  skeleton,  No.  22026.  Now  in  goixl  condition  and  on  exhi- 
bition in  the  Division  of  Conii)arative  Anatomy.  Skeleton  catalogued  March  9, 
1885;  original  specimc  n  April  10,  1857. 

The  description  immediately  following  the  brief  diagnosis  reads  "(2679.^  ). 
This  animal  *  *  *."  For  that  reason  the  si)ecimen  bearing  this  number  is 
considereil  the  type. 

Neotoma  goldmani  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVI,  j).  48,  March  19,  1903.' 

116894.  Skin  and  skull.  Young  adult  male.  Saltillo,  Coahuila, 
Mexico.  April  18,  1902.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  15101. 

Well-made  skin  in  good  condition;  skull  perfect. 

Neotoma  isthmica  (loldman.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  80-81,  March  21,  1904. 

73187.  Skin  and  skull.     Adult  female.     Huilotepec,  8  miles  south  of 
TehuantepcH-,  Oaxaca,  Mexico.     May  5,  1895.     Collected  by  E.  W. 
Nelson  and  E.  A.  Goldman.     Original  number  7843. 
Well-made  skin  in  goo<l  condition:  skull  perfect. 
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Neotoma  latifrons  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  IX,  p.  121,  July  2,  1894. 

50135.  Skin  and  ^skull.    Adult  male.    Quorendaro,  Michoacan,  Mexico. 
August  8,  1692.     Collected  by  E.  W.   NeKson.     Original  number 


Well-made  skin  in  ^otxl  (condition;  Hkiil!  perfect. 

Neotoma  leucodon  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  8oc.  Wash.,  IX,  pp.  12()-121,  July  2,  1894. 

50137.  Skin  and  skull.  Adult  male.  San  Luis  Potosi,  Mexico. 
August  4,  1892.  Collected  by  K.  W.  Nelson.  Original  number 
3070. 

Well-made  skin  in  good  condition,  except  for  a  bare  space  on  throat;  skull  per- 
fect, except  for  alienee  of  left  audita!  bulla. 

Neotoma  micropus  littoralis  Goldman.  Biological  Survey  coll. 

.       Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  81-82,  February  2,  19a5. 

92952.  Skin  and  skull.     Adult  male.    AltaMira,Tamaulipas,  Mexico. 

April  10,  1898.     Collected  by  E.  A.  Goldman.     Original  number 

12281. 

Well-made  skin  in  goo<l  condition;  skull  perfect,  except  for  al)8ence  of  ptery- 
goid processes. 

Neotoma  mexicana  madrensis  Goldman.        Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  81,  February  2,  1905. 

95244.  Skinandskull.     Adultfemale.     Sierra  Madre.  near  Guadalupe 

y   Calvo,  Chihuahua,  Mexico.     August  26,  1898.     Collected   by 

E.  W.  Nelson  and  E.  A.  Goldman.     Original  number  12918. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  last  left 
lower  molar. 

Neotoma  magister  Baird.     Cotypes. 

Mammals  of  North  America,  pp.  486,  498,  1857. 

For  remarks  concerning  the  relations  of  this  ei)eciett  with  existing  forms  of 
Neotoma,  See  Rhoads,  Mammals  of  Pennsylvania  and  New  Jersey,  p.  91,  1908. 

The  coty[>es  are  as  follows,  all  collected  in  the  bone  caves  of 
Penn.sy Ivania  by  Secretary  S.  F.  Baird.  The  caves  are  undoubtedly 
those  at  Carlisle.  The  specimens  were  not  entered  in  the  Museum 
catalogue  until  October  24,  1872. 

12206.  Left  half  of  mandible;  complete,  except  for  coronoid  process. 

12207.  Right  half  of  mandible;  all  molar  teeth  and  angular  process 
missing. 

12208.  Right  half  of  mandible;  last  molar,  angular,  condyloid,  and 
coronoid  processes  mi.ssing. 

12209.  Right  half  of  mandible;  ail  teeth,  angular,  condyloid,  and 
coronoid  processes  missing. 
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12210.  Left  half  of  mandible:  all  molars,  anj^ular,  ooronoid,  and  con- 
dyloid processes  missing. 

12211.  Middle  portion  of  left  half  of  mandible,  containing  last  two 
molars  and  root  of  incisor. 

12212.  Left  half  of  mandi})le;  all  the  te(»tli,  angular,  condyloid,  and 
coronoid  processes  missing. 

12213.  Anterior  portion  of  right  half  of  mandible,  containing  only 
the  incisor. 

12214.  Fmgment  of  left  maxilla,  containing  the  incisor. 

CotypeH  not  designated  by  nuinl)er.  The  above  are  the  only  s|KHnmena  known 
in  the  Museum  and  are  unquefitionably  the  onen  upon  whi«li  Baird  baned  his 
deseription. 

Neotoma  martinensis  Goldman.  Biological  Survey  collection. 

Proe.  Biol.  Soc  Wa>h.,  XVI 1 1,  p.  28,  February  2,  1905. 

81074.  Skin  and  skull.  Adult  female.  San  Martin  Island,  Lower 
California,  Mexico.  July  17, 1896.  Collected  by  A.  W.  Anthony. 
Original  numb(»r  39. 

Well-made  skin  in  jxood  con<liti<)n;  skull  perfect. 

Neotoma  intermedia  melanura  Merriam.     Biological  Survey  coll. 
Proc.  Biol.  Sec.  Wash.,  IX,  pp.  120-127,  July  2,  1894. 

iHU-  '^'^'"  and  skull.  Young  adult  male.  Ortiz,  Som)m.  Mexico. 
November  13,  1889.  Collected  by  V.  Bailey.  Original  number 
671. 

Well-made  »kin  in  goo<l  condition;  skull  perfect. 

Neotoma  mexicana  Baird. 

Proc.   Aaid.  Nat.  Sci.  Phila.,  VII,  p.  :.:J.S,  thin  paper  wan  favorahly  reported  for 
puhlication  April  24,  1855. 

AVfi-  '^l^i"  (l^^^t)  ""^  skull.  Adult.  Near  Chihuahua,  Chihuahua, 
Mexico.  Collected  by  John  Potts.  Skin  catalogued  July  T).  1854; 
skull,  March  10,  lsr)5. 

Skull  lackn  posterior  portion  of  braincase;  otherwiwe  i)erfect.     Skin  loi<t. 

Type  not  desipiatt'd  by  numlxT.  In  the  orif^inal  description  it  is  eaid;  "Col- 
Iecte<l  near  Chihuahua  by  John  Potts,  esq.*'  Reference  to  Bainl's  Mammals  of 
North  A  nierica,  pa^e  942,  shows  that  no.  j^jy^  is  the  only  one  to  which  that  remark 
applies  and  it  is  thus  re<ranle<l  as  the  typo.  Unfortunately  it  was  without  a  tail, 
and  that  is  undoubtedly  the  reason  why  the  measurement«  of  another  specimen, 
No.  r)()5,  djv  given  in  tlie  original  <lescription. 

Neotoma  micropus  Haird. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  'S'Xi,  this  pai)er  was  favorably  reported  for 
publication  April  24,  1855. 

167().  Skull.  Adult  male.  Charco  Escondido,  Tamaulipas,  Mexico. 
March,  1853.     Collected  by  Lieut.  D.  N.  Couch,  U.  S.  A.     There 
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should  be  a  skin,  No.  554,  but  it  can  not  be  found.     Catalogued 
March  10,  1855. 

The  skull  lacks  all  four  occipital  bones,  and  the  periotics  and  tympanies  of 
each  side;  otherwise  it  is  in  good  condition. 

Typt^  not  designatt*d  l>y  nuniljcr,  but  by  referring  to  Baird's  Mammals  of 
North  America,  1857,  page  493,  it  i«  seen  that  the  measurements  given  in  the 
original  description  apply  to  No.  554  only,  with  corresponding  skull  number 
1676,  which  conse(]uently  is  considered  the  type. 

Neotoma  montezumse  Goldman.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  29,  February  2,  1905. 

81426.  Skill  and  skull.  Adult  male.  Zimapan,  Hidalgo,  Mexico. 
October  17,  189(5.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  10275. 

Well-made  skin  in  good  condition  ;  right  hind  foot  attached  to  body  with 
wire  ;  distal  half  of  tail  missing  ;  skull  perfect. 

lleotoma  navus  Merriam.  Biological  Surrey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVI,  pp.  47-48,  March  19,  1903. 

118895.  Skin  and  skull.    Adult  female.     Sierra  Guadalupe,  Coahuila, 

Mexico.     April  20,  1902.     Collected  by  E.  W.  Nelson  and  E.  A. 

Goldman.     Original  number  15130. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  right 
coronoid  process. 

Neotoma  nelson!  Goldman.  Biological  Survey  collection. 

Proc.  Biol.  Sot!.  Wash.,  XVIII,  pp.  29-30,  Fehruary  2,  1905. 

54320.  Skin  and  skull.  Adult  female.  Perote,  Vera  Cruz,  Mexico. 
June  3,  1893.    Collected  by  E.  W.  Nelson.    Original  number  4935. 

Well-made  skin  in  good  condition;  skull  perfect. 

Neotoma  nudicauda  Goldman.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  28-29,  Fetaiary  2,  1905. 

79073.  Skin  and  skull.  Young  adult  female.  Carmen  Island,  Lower 
California,  Mexico.  October  14,  1895.  Collected  by  J.  E.  Mc- 
Lellan.     Original  number  1517. 

Well-made  skin  in  good  condition;  skull  with  vault  of  cranium  mostly  broken 
away;  right  audital  bulla  broken;  right  frontal  with  an  irregular  incision;  right 
man(lil)ular  ramus  lacking  angular  process;  left  ramus  lacking  coxx>noid  and 
condyle. 

Neotoma  occidentalis  Baird. 

Proc.  Acad.  Nat.  Sci.,  VIT,  p.  .3.35,  this  paper  was  favorably  reporte<i  for  publica- 
tion April  24,  1855. 
= Neotoma  cinerea  occidentalis  ( Baird ) .     See  Merriam,  North  Amer.  Fauna,  No.  5, 
July  30,  1891. 

572.  Skin,  formerly  mounted;  no  record  of  a  skull.     Adult  male, 
lalwater  Bay,  Pacific  County,  Washington.    1854,  probably  June. 
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Collected  by  Dr.  J.  G.  Cooper.  Original  numlwr  16.  Northern 
Piioific  liailroad  Survey,  Governor  I.  I.  Stevens.  Cabilogued 
March  14, 1855. 

According  to  retronis,  specimen  has  Ix'cn  mounted,  but  has  been  made  into 
a  well-made  study  skin  which  has  the  appearance  of  hein;?  considerably  ))leached 
and  discoloreil  l)y  age  and  exposure.  The  ears  are  somewhat  ragged,  and  a 
small  spot  on  nose,  another  on  cn>wn,  and  one  on  throat  have  the  hair  and  epi- 
dermis missing. 

Type  not  designated  by  numl)er.  It  is  indicated  as  coming  from  Shoalwater 
Bay  and  colltH^ted  by  Doctor  Cooper.  In  the  original  description  the  dimen- 
sions are  **Head  and  Vxxiy  10  inches.  Tail  vertebrte  8^^  inches.'*  By  referring 
to  Bainl's  Manfmals  of  North  America,  page  497,  where  detailed  measurements 
of  the  only  three  specimens  from  Shoalwater  Bay  are  given,  it  is  seen  that  the 
alx)ve  figures  belong  to  No.  572  only,  which  is  therefore  considered  the  type. 

Neotoma  ferruginea  ochracea  Goldman.  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  30-31,  February  2,  1905. 

J;5Jj|.  Skin  and  skull.  Nearly  adult  male.  Atemajac,  near  Guada- 
lajara, Jalisco,  Mexico.  May '21, 1892.  Collected  byE.  W.  Nelson. 
Original  number  2653. 

Well-made  skin  in  good  condition;  skull  perfe<*t. 

Neotoma  orizabae  Merriam.  Biological  Survey  collection. 

Proi-.  Biol.  Soc.  Wash.,  IX,  p.  122,  July  2,  1894. 

58t)53.  Skin  and  skull.  Adult  male.  Mount  Orizaba,  Puebla,  Mex- 
ico. April  20,  1893.  Collected  by  E.  W.  Nelson.  Original  num- 
ber 4074. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  last  two 
right  up^KT  molars  and  last  left  lower  molar;  right  auditai  bulla  disarticulated. 

Neotoma  orolestes  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  IX,  p.  128,  July  2,  1894. 

J  ^ :;{ ?!•  Skin  and  skull.  Adult  male.  Saguache  Valley,  20  miles  west 
of  Saguache,  Colorado.  August  13,  1892.  Collected  by  J.  A. 
Loring.     Original  number  482. 

Well-made  skin  in  good  condition;  skull  perfect. 

Neotoma  palatina  Ooldman.  Biological  Survey  collection. 

I'roc.  Biol.  Soc.  Wash.,  XVI 11,  pp.  27-28,  February  2,  1905. 

1^01)59.  Skin  and  skull.  Adult  male.  Bolaiios,  Jalisco,  Mexico.  Sep- 
tember 12,  1897.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  11710. 

Well-made  skin  in  fair  condition;  distal  three-fourths  of  tali  missing;  skull 
perfect. 
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Neotoma  parvidens  (iroldinan.  Biological  Survey  collection. 

Proc.  Biol.  Son.  Wa.Mh.,  KVII,  p.  Hi,  March  21,  1904. 

71586.  Skin  and  skuli.      Adult  female.      Juquila,  Oaxaca,  Mexico. 

March  2,  181)5.     Collected  b}'^  K.  W.  Nelson  and  E.  A.  Goldraau. 

Original  number  7587. 

Well-made  nkin  in  jrood  condition;  skull  perfect,  ext«pt  for  absence  of  liret 
right  lower  molar,  first  ri;;ht  up|)er  molar,  first  left  upper  molar,  and  last  left 
upper  molar;  parietals  fractured. 

Neotoma  picta  Goldman.  Biological  Survey  cx)llection. 

Proc.  Biol.  Soc.  Wa^^li.,  XVII,  pp.  79-80,  March  21,  1904.      ' 

70050.  Skin  and  skull.     Adult  male.     Mountains  near  Chilpancingo, 
Guerrero,    Mexico.     December   20,    iSiH,     Collected    by    E.    W. 
Nelson  and  E.  A.  (foldman.     Original  number  7179. 
VVell-matle  skin  in  go<Ml  condition;  skull  perfect. 

Neotoma  pinetorum  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  111-112,  July  :U,  1893. 

HSII"  yki'»  and  skull.  Adult  female.  San  Fnmcisco  Mountain, 
Arizona.  August  10,  1889.  Collected  bv  V.  Bailey.  Original 
mmiber  3*)6. 

Well-made  skin  in  good  condition;  skull  perfect. 

Neotoma  micropus  planiceps  Goldman.  Biological  Survey  coll. 

Proc.  Biol.  So<!.  Wash.,  XVIII,p.  32,  February  2,  1905. 

82105.  Skin  and  skull.     Adult  male.     Rio  Verde,  San  Luis  Potosi, 

Mexico.     January  10, 1897.     Collected  by  E.  W.  Nelson  and  E.  A. 

Goldman.     Original  number  10461. 

Well-made  skin  in  good  condition;  skull  i)erfect,  except  for  al^eence  of  last 
right  uppt^r  molar. 

Neotoma  saxamans  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  19,  pp.  3;i-34,  pi.  5,  fig.  3,  ()<  Uiber  6,  UKX). 

98923.  Skin  and  skull.     Adult  ^lale.     Bennett,   British   Columbia. 

June  19.  1899.     Collected  l)y  \V.   H.  Osgood.     Original  number 

462. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  last  left 
upper  molar. 

Neotoma  macrotis  simplex  True. 

Diagnoses  of  Some  Undescribed  Wood  Rats  (Genua  Neotoma)  in  the  National 
Museum,  p.  2,  June  27,  1894.  (Reprinted  in  Proc.  U.  S.  Nat.  Mas.,  XVII, 
No.  1006,  p.  354,  November  15,  1894. ) 

=Neotoma  fuscipes  simplex  (True).     See  Miller  and  Rehn,  Pro<r.  Boston  Soc.  Nat 
Hist,  XXX,  p.  105,  December  27,  1901. 
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ilih  Skin  and  skull.  Adult  male.  Old  Fort  Tejon,  in  mountjiins 
south  of  Kern  Lake,  California.  Collected  by  J.  Xantus.  Origi- 
nal number  ]|8.     Catalogued  March  24,  1859. 

Well-made  skin  in  fair  <x>ndition;  skull  pc^rfet't,  ext^pt  for  a  laige  piece  of 
squamosal  broken  out  on  right  sitle. 

Neotoma  desertorum  sola  Merriam.     Biologix^al  Survey  collection. 
Proc.  Biol.  Hoc.  Wash.,  IX,  p.  120,  July  2,  1894. 

IJsU-  Skin  and  .•?kull.  Adult  male.  San  Emigdio,  Kern  County, 
California.  October  24, 1891.  Collected  by  E.  W.  Nelson.  Origi- 
nal  lumiber  1369. 

Well-made  skin  in  good  condition;  skull  perfect  except  nasals,  which  are 
slightly  fractured;  angular  process  of  left  mandibular  ramus  broken. 

Mr.  E.  A.  Goldman  informs  us  that  the  skin  and  the  skull  in  this  case  are  not 
properly  asso<'iate<i,  since  they  belong  to  different  spcM^ies. 

Neotoma  ferruginea  solitaria  Goldman.  Biological  Survey  coll. 

Proc.  Biol.  8oc.  Wash.,  XVIII,  p.  31,  February  2,  1905. 

7t>908.  Skin  and  skull.  Adult  male.  Nenton,  Guatemala.  Decem- 
ber 17,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  8813. 

Well-made  skin  in  good  condition;  skull  perfect. 

Neotoma  splendens  True. 

Diagnoses  of  Some  Undescribed  Wood  Rats  (Genus  Keotoma)  in  the  National 
Museum,  p.  1,  June  27,  1894.  (Reprinted  in  Proc.  V.  S.  Nat.  Mus.,  XVII, 
No.  11X)(>,  p.  353,  November  15,  1894.) 

19698.  Skin;   no  record  of  a   skull.     Adult   male.     Marin  County, 
California.     November  25, 1887.     Purcha^jed  from  C.  K.  Worthen. 
Original  number  211.     Catalogued  September  4,  1891. 
Well-made  skin  in  goo<l  condition. 

Neotoma  stephensi  Goldman.  Biological  Survey  collection. 

Proc.  P>iol.  Soc.  Wash.,  XVIII,  pp.  32-;^:^,  Febniary  2,  1905. 

1174()G.  Skin  and  skull.  Adult  female.  Hualpai  Mountiiins,  Ari- 
zona. July  1,  1902.  Collected  by  F.  Stephens.  Original  number 
4192. 

Well-made  skin  in  goo<i  condition;  skull  jH^rfect. 

Neotoma  fuscipes  streatori  Merriam.     Biological  Survey  collection. 
Proc.  Hiol.  Soc.  Wash.,  IX,  p.  124,  July  2,  1894. 

<>4439.  Skin  and  skull.  Adult  male.  Carbondale,  Amador  County, 
California.  April  4,  1S94.  Collected  by  C.  P.  Streator.  Origi- 
nal number  3^)85. 

Well-made  skin  in  goo<l  rondition;  skull  perfect. 


106  NEOTOM  A — HODOM  Y  S. 

Neotoma  tenuicauda  Merriain.  Biolo<(ical  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VII,  pp.  109-170,  Septemlx-r  29,  1892. 

iSesI'  Skin  and  skull.  Adult  rnalo.  North  slope  Sierra  Nevada  de 
Coliiua,  Jalisco,  Mexico;  altitude  12,000  feet.  April  13,  1892. 
Collected  by  E.  W.  Nelson.     Original  number  2446. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  right 
zygoma. 

Neotoma  tropicalis  (jroldman.  Biological  Survey  collei-Jtion. 

Proc.  Biol.  S(K\  Wash.,  XVII,  pp.  81-82,  March  21,  1904. 

68593.  Skin  and  skull.  Adult  male.  Totontepec,  Oaxaca,  Mexico. 
July  17,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  6468. 

Well-nia<le  skin  in  good  condition,  but  with  a  bare  spot  on  rump;  skull  perfect, 
except  for  absence  of  last  right  upper  molar  and  left  upper  incisor. 

Neotoma  venusta  True. 

Diagnoses  of  Some  Undescribed  Wood  Rats  (Genus  Neptoma)  in  the  National 
Museum,  p.  2,  June  27,  1894.  (Reprinted  in  Proc.  U.  S.  Nat.  Mus.,  XVII, 
No.  lOOG,  p.  354,  November  15,  1894. ) 

fJIU-  Skin  and  skull.  Adult  male.  Carrizo  Creek,  San  Diego 
County,  California.  November  30,  1891.  Collected  by  F.  Ste- 
phens. Original  number  1800.  Purchased  from  C.  K.  Worthen. 
Catalogued  November  11,  1893. 

Well-made  skin  in  good  condition;  skull  perfect. 
Neotoma  albigula  warreni  Merriam.      Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XXI,  pp.  143-144,  June  9,  1908. 

161051.  Skin  and  skull.  Adult  male.  Gaumes  Ranch,  Baca  County, 
Colorado.  November  28,  1907.  Collected  by  M.  Gary.  Original 
number  1271. 

Well-ma<ie  skin  in  good  condition;  skull  perfect. 

Neotoma  leucodon  zacatecae  Goldman.  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  30,  February  2,  1905. 

90957.  Skin  and  skull.  Adult  female.  Plateado,  Zacatecas,  Mexico. 
September  4,  1897.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  11641. 

Well-made  skin  in  goo<l  condition;  skull  lacking  last  left  lower  molar,  right 
audital  bulla,  pterygoids,  and  adjacent  parts  of  brain  case;  basisphenoid  disar- 
ticulate<l;  processes  of  mandibular  rami  mostly  broken  away;  zygomata  broken. 

Genus  HODOMYS. 
Neotoma  alleni  Merriam.  Biological  Survey  collection. 

Proc.  Hiol.  Soc.  Wash.,  VII,  pp.  168-169,  September  29,  1892. 

""*»domys  alleni  (Merriam).     See  Merriam,  Proc.  Aca<i.  Nat.  Sci.  Phila.,  1894, 
2.35,  September  24,  1894. 


HODOMYS TEANOPUS XENOMYS NKL80NIA.  107 

}!«$!•  Skin  jiiul  skull.  Adult  male.  Manzanillo,  Coliiim,  Mexico. 
Jjiimuiy  t^6,  18t>:i.  Collected  by  K.  W.  Nelson.  Original  number 
17i>G. 

Well-made  skin  in  frood  condition;  skull  perfei^t. 

Hodomys  vetulus  Merriam.  Biological  Survey  collection. 

Pr<)c.  Acad.  Nat.  S<!i.  Phila.,  1894,  pp.  23t>-237,  figs.  3^-.H  Septenilwr  24,  1894. 

53Cr)6.  Skin  and  skull.     Adult   male.     Tehiiacan,   Puebla,   Mexico. 

May  8,  IS\)S.     Collected  by  E.  W.  Nelson      Original  number  4784. 

Well-made  skin  in  good  condition;  skull  {perfect,  except  for  broken  zygomata, 
left  coronoid,  and  disarticulated  left  audital  bulla. 

Genus  TEANOPUS. 

Teanopus  phenax  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVI,  p.  81,  May  29,  1903. 

95841.  Skin  and  skull.  Adult  female.  Camoa,  Rio  Maj^o,  Sonora, 
Mexico.  November  4, 1898.  Collected  by  E.  A.  Goldman.  Origi- 
nal number  13258. 

Well-made  skin  in  good  condition;  skull  ]>erfect. 

Genus  XENOMYS. 

Xenomys  nelsoni  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VII,  pp.  161-163,  September  29,  1892. 

iiini*  ^i^ii^  A"d  skull.  Adult  male.  Hacienda  Magdaiena,  Colima, 
Mexico.  March  21,  1892.  Collected  by  E.  W.  Nelson.  Original 
number  2288. 

Well-made  skin  in  good  condition;  skull  perfect. 

Genus  NELSONIA. 

Nelsonia  goldmani  Merriam.  Biological  Survey  collection. 

PnKr.  Biol.  Soc.  Wash.,  XVI,  p.  80,  May  29,  1903. 

125818.  Skin  and  skull.     Adult  male.     Mount  Tancitaro,  Micboacan, 

Mexico.     February  25, 1903.     Collected  bv  E.  W.  Nelson  and  E.  A. 

Goldman.     Original  number  lt>021. 

Well-made  fkin  in  nocnX  condition:  skull  perfect,  except  for  nlightly  injured 
right  auditory  meatus. 

Nelsonia  neotomodon  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Sot\  Wash.,  XI,  pp.  27a-279,  figs  14-15,  December  17,  1897. 

90891.  Skin  and  skull.  Adult  male.  Mountains  near  Plateado, 
Zacatecas,  Mexico.  September  3,  1897.  Collected  by  E.  W. 
Nelson  and  E.  A.  Goldman.     Original  number  11625. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Genus  NEOTOMODON. 

Neotomodon  alstoni  Merriam.  Biological  Survey  collection. 

Proo.  Biol.  Soc.  Wsu^h.,  XII,  p.  128,  April  :W,  1898. 
50584.  Skin  and  skull.     Old  male.     Nahuatzin,  Michoacan,  Mexico. 
October  12,  1892.     Collected  by  E.  W.  Nelson.     Original  number 

3580. 

Well-iniule  skin  in  go<Ml  <'onditi<)n;  iskull  perfect. 

Neotomodon  orizabae  Merriam.  Biological  Survey  collection. 

Proi!.  Biol.  Soc.  Wa.«h.,  XII,  p.  129,  April  :{0,  1898. 

53486.  Skin  and  skull.  Old  male.  Mount  Orizaba,  Puebia,  Mexico. 
April  2(>,  1893.  Collected  by  E.  \V.  Nelson.  Original  number 
4747. 

Well-nmde  Mkin  in  good  condition;  skull  with  mastoid  and  audital  bulla*  dis- 
articulated; la.st  right  upper  molar  missing. 

Neotomodon  perotensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  129,  April  30,  1898. 

54398.  Skin  and  skull.     Adult  female.     Cofre  de  Perote,  Vera  Cruz, 

Mexico.      May  29,  1893.     Collected  by  E.   W.  Nelson.     Original 

number  4897. 

Well-made  skin  in  gooti  condition;  skull  perfect,  except  for  broken   right 
zygoma  and  right  parietal. 

Genus  SIGMODON. 
Sigmodon  alleni  Bailey.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  pp.  112-118,  June  2,  1902. 

88227.  Skin  and  skull.  Adult  male.  San  Sebastian,  Jalisco,  Mexico. 
March  15,  1S97.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  10708. 

Well-made  nkin  in  good  condition;  skull  perfect 

Sigmodon  alticola  Bailey.  Biologicjil  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  110,  June  2,  1902. 

()823r.  Skin  and  skull.      Adult  male.     Cerro  San  Felipe,  Oaxaca, 

Mexico.     August  24,  1894.     Collected  by  E.  W.  Nelson  and  E.  A. 

Goldman.     Original  number  ()624. 

Well-made  «kin  in  good  condition;  skull  perfect,  except  for  broken  leftaadital 
bulla. 

Sigmodon  alticola  amoles  I^iley.  Biological  Survey  collection. 

Proi'.  Biol.  Soc.  Waslk,  XV,  p.  IK),  June  2,  1902. 

81430.  Skin  and  skull.  Adult  male.  Pinal  de  Amoles,  Queretaro, 
Mexico.  September  18, 189(5  (not  1898,  as  in  original  description). 
Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Original  number 
10161. 
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Well-made  skin  in  good  condition,  but  earn  badly  damaged  by  inBecte;  skull 
with  basiaphehoid  and  pt^Tygoid  region  a})sent;  right  zygoma  broken;  right 
mandibular  condyh'.  coronoid,  and  anguhir  jjrocesHos  absent. 

Sigmodon  berlandieri  IJaird. 

Proo.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  .'ilW,  this  paper  waa  reported  favorably  for 
publication  April  24,  18r)5. 

=Sigmodon  hispidus  berlandieri  (Baird).     See  Bailey,   Proc.  Biol.  8o<'.  Wash., 
XV,  p.  KX),  June  2,  19U2. 

iVgS-  ^kin  (lo.st)  luui  skull.  Adult  femalo.  Rio  Nasas,  Coahuila. 
Mexico.  1853.  Collected  hv  Lieut.  D.  N.  C>ouch,  U.  S.  A.  Cata- 
logued  March  14,  1855. 

The  Museum  catalogue  records  that  the  skin  wa-s  taken  out  of  alcohol,  and 
that  the  body  is  still  in  alcohol,  but  neither  8kin  nor  body  can  now  be  found, 
and  only  the  injured  skull  is  present.  Right  zygoma  and  practically  all  of  the 
o<.!cipital  l)ones  and  a  portion  of  the  right  ]>arietal  broken  away.  Right  tym- 
panic and  periotic  are  present,  but  detached  from  the  rest  of  the  skull. 

Type  not  designated  by  numl)er  in* the  original  description,  but  by  referring 
to  Baird's  Mammals  of  North  America,  page  505,  it  is  seen  that  the  description  is 
based  upon  the  present  specimen,  designated  by  number  566.  Also  see  Bailey, 
Itjr.  rlt.y  page  107. 

Sigmodon  hispidus  eremicus  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  of  the  Genera  Sciurus,  Castor,  Neotoma, 
and  Sigmo<lon,  from  the  Mexican  Border  of  the  United  States,  p.  4,  March  5, 
1897.     (Reprinted  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1132,  p.  504,  January 

19,  189S.) 

60311).  Skin  and  skull.  Adult  male.  Cienej^a  well,  30  miles  south 
of  nioiuiinent  No.  204:,  Mexican  boundary  line,  on  the  left  bank  of 
the  Colorado  Kiver,  in  Sonora,  Mexico.  March  24,  1894.  Col- 
lected })y  Dr.  K.  A.  Mearns,  U.  8-  A.,  and  F.  X.  Ilolzner.  Original 
number  3307.  International  Boundary  Commission.  Catalogued 
May  ^,  1S94. 

Well-made  skin  in  jrood  condition;  skull  perfect. 

Sigmodon  leucotis  Hailey.  Biological  Survey  collection. 

Pro<-.  niol.  8oc.  Wash.,  XV,  p.  115,  June  2,  1902. 

92001.  Skin   and    skull.      Adult    female.      Valparaiso    Mountains, 
Zacatecas,  Mexico.     Deceml^er  2, 1897.     Collected  l)y  E.  W.  Nel- 
son and  K.  A.  Goldman.     Original  number  11812. 
W«*ll-madc  skin  in  goo<l  condition;  skull  perfect. 

Sigmodon  hispidus  major  Bailey.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  pp.  109-110,  June  2,  1902. 

9(5275.  Skin  and  skull.  Adult  male.  Sierra  de  Choix,  50  miles 
northeast  of  Choix,  Sinaloa,  Mexico.  Octol)er  20,  1898.  Col- 
lected by  E.  W.  Nelson  and  E.  A.  Goldman.  Original  number 
13154. 

Well-made  skin  in  jr(K)d  condition:  skull  perfect. 
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Sigmodon  melanotis  Bailey.  Biological  Survey  collection. 

Proc.  Biol.  »<()c.  Wasli.,  XV,  p.  114,  June  2,  1902. 

60100.  Skin  and  skull.  Adult  female.  Patzcuaro,  Michoacan,  Mex- 
ico. July  15,  181)2.  Collected  by  E.  W.  Nelson.  Original  num- 
ber 2834. 

Well-made  skin  in  good  rendition;  skull  perfei't,  except  for  abeence  of  right 
angular  jiroeess  of  mandible  and  broken  rijrht  zyj^oma. 

Sigmodon  hispidus  microdon  Bailey.     Biological  Survey  collection. 
Proc.  Biol.  See.  Wash.,  XV,  pp.  111-112,  June  2,  1902. 

1084:67.  Skin  and  skull.  Adult  male.  Puerto  Morelos,  Yucatan, 
Mexico.  March  18,  1901.  Collected  bv  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  14581 

Well-made  skin  in  gofxl  condition;  nkull  jKirfect. 

Sigmodon  minimus  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  994,  p.  130,  July  19,  1894. 

fUSl-  Skin  dnd  .skull.  Adult  male.  '' From  upper  comer  monu- 
ment. New  Mexico,  on  the  Mexican  l)oundary  line  100  miles  wrbt 
of  the  initial  monument  on  the  west  bank  of  the  Rio  (irande'' 
(monument  No.  40,  lOO  miles  west  of  El  Paso,  Texas).  April  26, 
1892.  Collected  by  Dr.  E.  A.  Mearns,  I  J.  S.  A.,  and  F.  X.  Holzner. 
Original  number  1704.  Int4»rnational  Boundary  C/Ommission. 
Skin  catalogued  August  80,  1893;  skull,  January  5,  1897. 

Fairly  well  made  skin  in  good  condition;  extreme  ti])  of  tail  niissitig  and  belly 
a  litile  j?oile<l  and  torn.  Skull  has  right  zygomatic  arch  completely  missing; 
pterygo-palatal  region  and  both  angular  processe.s  of  mandible  somewhat 
injureil. 

Sigmodon  ochrognathus  Bailey.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  VVa^h.,  XV,  p.  115,  June  2,  1902. 

110383.  Skin  and  skull.     Adult  female.     Chisos  Mountains,  Texas. 
June  13,  1901.     Collected  by  V.   Bailey.     Original  number  7681. 
Well-made  skin  in  good  condition,  but  right  ear  imperfect;  Fkull  perfect. 

Sigmodon  hispidus  pallidas  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  of  the  ( Jenera  Sciurus,  Castor,  Neotoma, 
an<l  Sigmodon  from  the  Mexican  Border  of  the  United  States,  p.  4,  March  5, 
1S97.     (Reprinted  in  Proc.  U.  S.  Nat  Mas.,  XX,  No.  1132,  p.  504,  January 

18,  1898.) 

UUh  Skin  and  skull.     Adult  male.     ''From  the  left  bank  of  the 

Rio  Grande  about  G  miles  alK)ve  El  Paso,  Texas,  and  opposite  the 

initial  monument  of  the  Mexican  boundarv."'     Februarv  19,  1892. 

Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.,  and  F.  X.   Holzner. 

Original    number    14G1.      International    Boundary    Comnii.<.sion. 

Cabilogued  April  28,  1892. 

Well-made  skin  in  good  condition;  skull  with  posterior  half  of  cranial  cavity 
broken  away,  though  many  fragments  are  present. 
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Sigmodon  hispidus  saturatus  Kailey.     Biological  Survey  collection. 

Proc.  Biol.  ScK'.  Wash.,  XV,  p.  Ill,  June  2,  1902. 

99998.  Skin  and  skull.  Adult  male.  Teapa,  Tabasco,  Mexico.  April 
5,  19()0.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Origi- 
nal number  14108. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  la.st  riglit 
lower  molar  an<i  slight  i)erf oration  of  right  audital  bulla. 

Sigmodon  hispidus  tonalensis  Bailey.     Biological  Surve^^  collection. 
Proc.  Biol.  Soc.  Wash.,  XV.,  p.  109,  June  2,  1902. 

75144.  Skin  and  .skull.  Adult  male.  Tonala,  Chiapas,  Mexico. 
August  9,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  (Joldman. 
Original  number  S312. 

Well-made  skin  in  gooii  condition  ;  skull  \yeriect. 

Genus  REITHRODONTOMYS. 

Reithrodontomys  albescens  Cary.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVI,  pp.  5:W)4,  May  6,  1903. 

116358.  Skin  and  skull.  Adult  male.  Eiighteen  miles  northwest  of 
Kennedy,  Nebraska.  October  31,  1901.  Collected  by  M.  Cary. 
Original  number  411  (3431x). 

Well-made  skin  in  good  condition;  skull  perfect. 

Reithrodontomys  microdon  albilabris  Merriam.     Biol.  Survey  coll. 
Proc.  Wash.  Acad.  Sci.,  Ill,  p.  549,  November  29,  1901. 

68393.  Skin  and  skull.  Adult  female.  Cerro  San  Felipe,  Oaxaca, 
Mexico.  August  25,  1894.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  ()629. 

Well-made  skin  in  good  condition;  skull  perfect. 

Reithrodontomys  saturatus  alticolus  Merriam.      Biol.  Survey  coll. 
Proc.  Wash.  Acad.  Sci.,  Ill,  p.  556,  Xoveml)er  29,  1901. 

()8392.  Skin  and  skull.  Old  male.  Cerro  San  Felipe,  Oaxaca,  Mex- 
ico. August  24,  1894.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  numl)er  6623. 

Well-made  skin   in  good  condition;  skull  perfect,  except  for  broken    right 
zygoma. 

Reithrodontomys  mexicanus  aurantius  Allen.       Biol.  Survey  coll. 
Bull.  Amer.  Mus.  Nat.  Hist.,  VII,  pp.  115,  137-138,  May  20,  1895. 

lilS'S*  Skin  and  skull.     Adult  male.     Lafayette,  Louisiana^     May 

24,  1892.     Collected  by  K.  J.  Thompson.     Original  number  174. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  zygomata. 
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Reithrodontomys  tenuirostris  aureus  Merriam.     Biol.  Survey  coll. 
Proo.  Wash.  AcacI.  Sd.,  Ill,  p.  548,  November  29,  1901. 

7693iK  Skill  and  skull.  Adult  female.  Calel,  Guatemala.  January 
15,  189().  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Origi- 
nal number  0140. 

Well-made  skin  in  jj:oo<1  condition  ;  nkuU  perfect. 

Reithrodontomys  chrysopsis  Merriam.  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  152,  June  13,  1900. 

52031.  Skin  and  skull.  Adult  male.  Mount  Popoaitepetl,  Mexicx). 
February  25,  1893.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  4405. 

Well-ma<leskin  in  pood  condition  ;  nknll  |>erfect. 

Reithrodontomys  saturatus  cinereus  Merriam.      Biol.  Survey  coll. 
Proc.  Wash.  Acad.  Sci.,  Ill,  p.  550,  Novemlier  29,  1901. 

58623.  Skin  and  skull.  Adult  male.  Chalchicomula,  Puebla,  Mex- 
ico. April  13,  1893.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  4t)59. 

Well-made  Hkin  in  j;oo<i  condition  ;  skull  perfect. 

Reithrodontomys  colimae  Merriam.        Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  551,  Xoveml)er  29,  1901. 

jjf  JJ.  Skin  and  skull.     Adult  male.     Sierni  Nevada  de  Colima,  Ja- 
lisco, Mexico;  altitude  12,000  feet.     April  13,  1892  (not  April  21, 
1892,  as  in  original  description).     CoUei  ted  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number  2447. 
Well-made  skin  in  fiocnl  condition  ;  skull  perfect. 

Reithrodontomys  megalotis  deserti  Allen.     Biological  Survey  coll. 

Bull.  Amer.  Mus.  Nat.  Hist.,  VII,  pp.  114,  127-129,  May  20,  1895. 

iJifv-  Sl^i'^  ft^d  skull.     Adult  female.     Oasis  Valley,  Nye  County, 

Nevada.     March  16,  1891.     Collected  by  F.  Stephens.     Original 

number  149. 

Well-made  skin  in  )jroo<l  condition;  skull  lacking  left  half  of  brain  case,  includ- 
ing audital  bulla. 

Reithrodontomys  difficilis  Merriam.     Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  556,  November  29,  1901. 

63735.  Skin  and  bkull.  Adult  male.  Orizaba,  Vera  Cruz,  Mexico. 
February  20,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  5868. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Reithrodontomys  dorsalis  Merriani.     Biological  Survey  collection. 

Proc.  Wat^h.  Acad.  Sci.,  Ill,  p.  557,  November  2t),  1901. 

77009.  Skin  and  skull.  Adult  male.  Calel,  Guatemala.  January 
14,  189G.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Origi- 
nal number  1U12. 

Well-made  gkin  in  good  condition,  but  tip  of  tail  absent;  skull  perfetit,  except 
for  absences  of  angular  pro<H>sse8  of  mandible. 

Reithrodontomys  goldmani  Merriam.     Biological  Survey  collectitm. 

Troc.  \Va.sh.  Acad.  Sci.,  Ill,  pp.  552-553,  November  29,  1901. 

93096.  Skin  and  skull.  Adult  female.  Metlaltoyuca,  Puebla, 
Mexico.  February  12,  1898.  Collected  by  E.  A.  Goldman. 
Original  number  12153. 

\Vell-ma<le  skin  in  jrood  condition;  skull  perfect. 

Reithrodontomys  griseoflavus  Merriam.  Biological  Survey  coll. 

Proc.  Wash.  Aca<l.  Sci.,  Ill,  pp.  553-554,  Noveml>er  29,  1901. 

8219(;.  Skin  and  skull.  Adult  male.  Amecaa,  Jalisco,  Mexico.  Feb- 
ruary 9,  1S97.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  10501. 

Well-ma<lo  hikin  in  good  condition;  skull  perfect. 

Reithrodontomys  griseus  Bailey.  Biological  Survey  collection. 

Nortli  AiiH-r.  Fauna,  No.  25,  pp.  10(>-107,  Oct<jber  24,  1905. 

87852.  Skin  and  skull.  Adult  male.  San  Antonio, Texas.  March  4, 
1897.    Collected  by  II.  P.  Attwater.    Original  number  1068  (371x). 

Well-made  skin  in  good  condition;  skull  j^erfect. 
Reithrodontomys  griseoflavus  helvolus  Merriam.    Biol.  Survey  coll. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  554,  Noveml)er  2<),  1901. 

68387.  Skin  and  skull.  Adult  female.  Oaxaca,  Oaxaca,  Mexico. 
August  14,  1894.  CollectcHl  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  6576. 

Well-made  skin  in  good  condition;  skull  perfe(!t. 

Reithrodontomys  hirsutus  Merriam.      Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  553,  November  29,  1901. 

82200.  Skin  and  skull.  Old  male.  Amecii,  Jalisco,  Mexico.  Feb- 
ruary 15,  1897.  Collected  bv  E.  W..  Nelson  and  E.  A.  Goldman. 
Original  number  10537. 

Well-made  skin  in  good  condition;  skull  |)erfect. 
4533M— OH 8 
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Reithrodontomys  costaricensis  jalapae  Merriam. 

Biological  Survey  colloction. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  552,  November  29,  1901. 

108538.  Skin  and  skull.  Adult  male.  Jalapa,  Vei-a  Cru7.,  Mexico. 
May  10,  1001.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  14712. 

Well-iiiade  skin  in  good  condition;  skull  perfect. 

Reithrodontomys  klamathensis  Merriam.         Biological  Survey  coll. 

Nortli.  Amer.  Fauna,  No.  16,  p.  93,  1899. 
95444.  Skin   and   skull.     Adult    male.     Big    Spring   (or    Mayten), 
Shasta   Valley,    California.     September   18,    1898.     Collected  by 
W.  H.  Osgood.     Original  number  281. 
Woll-inade  nkin  in  goo<l  condition;  skull  perfect. 

Reithrodontomys  levipes  Merriam.        Biological  Survey  collection. 
Proc.  Wash.  Atad.  Sci.,  Ill,  pp.  554-555,  November  29,  1901. 

88057.  Skin  and  skull.  Adult  male.  San  Sebastian,  Jalisco,  Mexico. 
March  30,  1897.  Collected  by  E.  W.  Nelson  and  E.  A.  Ooldman. 
Original  number  10839. 

Well-made  skin  in  good  condition;  skull  perfect* 

Reithrodon  longicauda  Baird.     Cotypes. 

Mammals  of  Nort;h  America,  p.  451,  1857. 

= Reithrodontomys  longicauda  (Baird).    See  Allen,  Bull.  Amer.  Mus.  Nat.  Hipt.. 
VII,  p.  129,  May  21,  1895. 

ilif  •  Skin  and  skull.     Female.     Original  number  231. 

itH-  Skin  and  skull.     Male.     Original  number  232. 

iVih  Skin  and  skull.     Male.     Original  number  239. 

2581  to  2591,  both  inclusive,  alcoholics. 

All  collected  at  Petaluma,  California,  by  E.  Samuels.  HH^ 
f  Jil,  catalogued  April  24, 1856;  Jff  ?,  'Tune  24, 1866;  the  alcoholics, 
April,  1857;  2582,  2584,  and  25S8  are  recorded  in  the  catalogue  as 
''Distributed  to  C.  E.  Aiken,  June,  1872." 

Of  these  fourteen  specimens  all  that  can  now  be  found  is  the  skull  of  Jtit- 
The  supraoccipital  bone  has  been  broken  away;  tlie  angular  process  of  the  left 
half  of  the  mandible  is  broken  off,  and  all  the  molars  on  the  upper  rifi^ht-hand 
side  are  lost. 

No  ty|)e  is  designated  and  there  is  absolutely  nothing  by  which  any  one  of 
Baird's  15  specimens  can  be  picked  out  as  a  type.  Fourteen  of  the  specimens 
came  from  Petaluma,  California,  and  a  single  one  from  San  Francisco.  The 
former  are  regarded  as  cotypes  and  the  tyi)e-locality  fixed  at  Petaluma.  (See 
Miller  and  Rehn,  Proc.  Bost  Soc.  Nat.  Hist.,  XXX,  p.  97,  Deceml>er  27,  1901.) 

Reithrodon  megalotis  Baird. 

Mammals  of  North  America,  p.  451,  pi.  84,  fig.  4,  1857. 

sithrodontomys  megalotis  (Baird).     See  Allen,  Bull.  Amer.  Mus.   Nat.  Hist., 
7,  p.  79,  April  23,  1893. 
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2281.  Skull.  Between  Janos  and  San  Luis  Sprinj^s,  State  of  Sononi, 
Mexico,  near  border  of  Grant  Countv,  New  Mexico.  Collected  bv 
Dr.  C.  B.  Kennerly,  under  the  command  of  Maj.  AV.  H.  Kmorv, 
U.  S.  A.     Cabilo^ued  November,  1855. 

Skull  perfect  except  for  loss  of  l)oth  malar  bones.  There  HhouM  Ik*  a  skin, 
No.  1039,  which  can  not  l)e  found. 

No  type  Pi)e(rilkKl,  but  Haird'H  description  is  evi<lently  l>a8ed  uinm  the  above 
specimen,  iie8ignate<l  l)y  numl)er.  The  skull  of  the  alnive  is  figured.  He  had 
one  other  specimen,  an  alcoholic,  now  lont.  His  brief  dia}nK)sis  wiys,  **Hin<l 
foot  near  .70."  No.  1039,  in  the  table  of  measurement.'^,  is  put  down  as  .08, 
while  1040,  the  alcoholic,  is  .50.  Evidently  the  iliagnosis  was  basi'd  on  Nu. 
1039.  In  Report  Tnited  States  and  Mexican  Boumlary  Survey,  Part  2,  page  43, 
1859,  No.  1039  is  alone  spoken  of. 

Reithrodontomys  merriami  Allen.         Bioloj^ical  Survey  collection. 
Bull.  Amer.  Mus.  Nat.  Hist.,  VII,  i.p.  114,  119-120,  May  20,  18^5. 

Jf|J§.  Skin  and  skull.     Adult  male.     Austin   Baj'ou,   near  Alvin, 

Brazoria  County,  Texas.    March  15, 1892.    Collected  by  W.  Lloyd. 

Original  number  11(>2. 

Well-made  skin  in  gfKKl  condition;  skull  lacking  jiosterior  half  and  entire 
underside  of  brain  ca«i. 

Reithrodontomys  microdon  Merriam.     Biological  Survey  collection. 
Proc.  Wash.  Acad.  Sci.,  Ill,  pp.  548-549,  November  29,  1901. 

76923.  Skin  and  skull.  Adult  female.  Todos  Santos,  Guatemala. 
December  31,  1895.  Collected  by  Vj.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  numl)er  8977. 

Well-made  skin  in  goixl  condition;  skull  perfect. 

Reithrodon  montanus  Baird. 

Proc.   A(»d.   Nat.  Si'i.,   Phila.,  VII,  p.  335,  this  paper  was  reporte<l  favorably 
for  pul)lic^tion  -Vpril  24,  lsr>r>. 

= Reithrodontomys  montanus  (Bainl).     See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist., 
V,  p.  80,  April  28,  1893. 

iVoV-  Mounted  skin,  and  skull.  Near  the  upper  end  of  the  San  Luis 
Valley,  Saguache  County,  Colorado.  Au<J^ust  29  or  30,  1853-54. 
Collected  by  Mr.  Kreutzfeldt,  on  Capt.  E.  G.  Beckwith's  expedi- 
tion from  We.st[X)rt,  Missouri,  to  the  Pacific  coast  in  1858-54. 
(Th(»se  data  are  taken  from  J.  A.  Allen,  Bull.  Amer.  Mus.  Nat. 
Hist.,  VII,  pp.  124  and  125,  May  21,  1895.)  Catalogued  January 
17,  1855. 

Moimte<i  skin  in  rather  jX)or  condition;  body  double<l  up;  both  fore  legs 
missing.  Both  hind  legs  present,  but  one  is  detache<l  from  the  iKHly;  tail  also 
detached,  hut  present.  Skull  with  l)oth  malars  gone,  a  hole  in  the  left  parietal, 
and  the  right  atigular  nnnress  of  the  mandible  missing;  otherwise  in  good  con- 
dition. 

Type  not  d(»sigriate<l  by  number  in  the  original  description,  but  the  single 
specimen  is  referreil  to  hy  number  iu  Baird's  Mammals  of  North  America,  page 
450. 
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Reithrodontomys  dychei   nebrascensis  Allen.     Biol.   Survey  coU. 

Bull.  Aiiier.  Mus.  Nat.  Hii?t.,  VII,  pp.  114,  122-123,  May  20,  1895. 

26486-  Skinandskull.  Adult  male.  Kennedy,  Nebrajska.  April  19, 
189U.     Collected  by  V.  Bailey.     Oricrinal  number  1042. 

Well-made  skin  in  go(»d  condition;  skull  f>erfect. 

Reithrodontomys  colimae  nerterus  Merriam.    Biological  Survey  coll. 

Proc.  Wash.  Acad.  Sci.,  Ill,  pp.  551-552,  November  29,  1901. 

Jill 6-    '^kin   and  skull.     Adult  female.     Foothill  region  of  Sierra 

Nevada  de  C'Olima,  Jalisco,   Mexico;  altitude,  6,500  feet.  April 

21,  1892.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Orig- 
inal number  2514. 

Well-made  skin  in  good  condition,  but  right  hind  foot  nearly  severed  from 
skin  ;  skull  r>erfec!t. 

Reithrodontoinys  megalotis  obscurus  Merriam.     Biol.  Survey  coll. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  558,  Noveml>er  29,  1901. 

95277.   Skin  and  sjkuU.    Adult  male.     Sierra  Madre,  near  Guadalupe 
y   Calvo,    Chihuahua,   Mexico.     August  26,    1898.     Collected  by 
E.  W.  Nelson  and  E.  A.  Goldman.     Original  number  12900. 
Well-made  akin  in  good  condition  ;  skull  perfect. 

Reithrodontomys  orizabae  Merriam.     Biological  Survey  collection. 

E*roc.  Wash.  Acad.  Sci.,  Ill,  pp.  550-551,  November  29,  1901. 

53626.  Skin    and    skull.      Adult    male.      Mount  Orizaba,    Puebla, 
Mexico;  altitude,  9,500  feet.     April  24, 1893.     Collected  by  E.  W. 
Nelson  and  E.  A.  Goldman.     Original  number  4734. 
Well-ma<le  skin  in  good  condition  ;  skull  perfect. 

Reithrodontomys  levipes  otus  Merriam.         Biological  Survey  coll. 

Phm:.  Wash.  Aca<l.  Sci.,  Ill,  p.  555,  November  29,  1901. 

J 5 To 6-  Skin  and  skull.  Adult  female.  Foothill  region  of  Sierra 
Nevada  de  Colima,  Jalisco,  Mexico;  altitude  6,500  feet.  April  11. 
1892.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Original 
number  2439. 

Well-made  skin  in  good  condition;  skull  perfect 

Reithrodontomys  perotensis  Merriam.  Biological  Survey  coll. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  550,  November  29,  1901. 

54424.  Skin  and  skull.     Adult  male.     Cofre  de  Perote,  Vera  Cruz, 
Mexico.     Mav  31,  1893.     Collected  bv  E.   W.  Nelson  and  E.  A. 
dman.     Original  number  4912. 
Bll-made  skin  in  good  condition;  skull  })erfect. 
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Reithrodontomys  tenuirostris  Merriain.  Biological  Survey  coll. 

Proc.  Wanh.  Acad.  Sci.,  Ill,  pn.  547-54S,  NownilxT  2V),  llKH. 

TODl^.K  Skin  and  skull.  Adult  male.  Todos  Santos,  (luateiiiala. 
Deeemher  t>lL  l.siir^.  Collected  bv  E.  W.  Nelson  and  E.  A.  (fold- 
man.     Original  numlx^r  Sl>17. 

WelUiiiade  !*kiii  in  ij^o(Hl  cniidition;  skull  perfect. 

Reithrodontomys  levipes  toltecus  Merriam.     Biologicnl  Survey  coll. 
Proc  Wash.  Acad.  Sci..  Ill,  pp.  555-55(),  Nowrnl)^r  29,  H)01. 

;)()74:<).  Skin  alid  skull.  Adult  female.  Tlalpam,  Federal  District, 
Mexico.  December  1,  1892.  Collected  by  E.  W,  Nelson  and 
E.  A.  Goldman.     Original  number  IVX^t), 

Well-mad*'  hkiii  in  j^ood  condition;  nkull  perfect. 

Reithrodontomys  chrysopsis  tolucae  Merriam.      Biol.  Survey  coll. 

Proc.  Wa.«h.  Acad.  Siri.,  Ill,  p.  541),  November  20,  1901. 

558iC>.  Skin  and  skull.  Adult  female.  North  slope  Volcan  Toluca, 
Mexico,  Mexico;  altitude  ll.r>()0  feet.  September  10,  ls93.  Col- 
l(»cted  bv  E.  W.  Nelson  and  E.  A.  (xoldman.  Original  numln^r 
r>454. 

Well-made  nkin  in  g<>o<l  coinlition;  skull  j>eriect. 

Reithrodontomys  megalotis  zacatecas  Merriam.     Biol.  Survey  coll. 

Proc.  Wash.  Aca^l.  8ci.,  Ill,  p.  5.')7,  November  29,  1901. 

JUi)l().  Skin  and  skull.  Adult  female.  Valparaiso  Mountiiins,  Zaca- 
tecas,  Mexico.  December  <3,  1807.  Collected  bv  E.  W.  Nelson 
and  E.  A.  Ooldman.     Original  number  11S59. 

Well-made  skin  in  gr)<)d  condiiirin;  skull  perfect,  except  for  broken  zvjnanata. 

Genus  ORYZOMYS. 

Oryzomys  albiventer  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  i)p.  279-280,  July  20,  1901.  • 

H:i'SM).  Skin  and  skull.  Adult  male.  Amecii,  Jalisco,  Mexico.  Feb- 
ruary r>,  lsj>7.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Oriuinal  number  10-178. 

Well-made  skin  in  jroo/l  condition;  skull  i>erfect,  except  for  broken  right  man- 
dibular ramus. 

Oryzomys  angusticeps  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  292,  July  26,  liK)l. 

7G810.  Skin  and  skull.  Adult  male.  Volcau  Santa  Maria,  Guate- 
mala. January  22,  1896.  Collected  by  E.  W,  Nelson  and  E.  A. 
Goldman.     Original  number  9190. 

Well-made  skin  in  gooii  condition;  skull  perfect,  except  for  absence  of  left 
audital  bulla. 
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Oryzomys  crinitus  aztecus  Merriani.     Biological  Survey  coileetion. 

Proc.  WiL^h.  Avm\.  Sc-i.,  HI,  pp.  282-283,  July  26,  1901. 

51173.  Skin  and  skull.  Adult  male.  Yautepec,  Morelos,  Mexico. 
January  1(5,  1893.  Collected  })v  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  4290. 

Wvll-iuado  nkin  in  good  condition;   skull  perfect,  except  for  broken  upper 
inciwjfs  and  interorbital  region. 

Oryzomys  chapmani  caudatus  Merriam.         Biological  Survey  coll. 

Pn>c.  Wash.  Ac»d.  Sci.,  HI,  p.  289,  July  26,  1901. 

68641.  Skin  and  skull.  Adult  male.  Comaltepec,  Oaxaca,  Mexico. 
Julv  31,  1894.  Collected  by  E.  VV.  Nelson  and  E.  A.  Goldman. 
Original  number  6516. 

Well-made  skin  in  good  condition;  skull  perfect. 

Oryzomys  cozumelae  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  10;i-104,  July  19,  1901. 

108462.  Skin  and  skull.  Adult  male.  Cozumel  Island,  Yucatan, 
Mexico.  April  8,  1901.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  14666. 

Well-made  skin  in  good  condition;  skull  perfect. 

Oryzomys  crinitus  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  pp.  281-282,  July  26,  1901. 

50182.  Skin  and  skull.  Adult  male.  Tlalpam,  Federal  District, 
Mexico.  Novemf>er  30,  1892.  Collected  by  E.  W.  Nelson  and 
E.  A.  (Toldman.     Original  number  39i)5. 

Well-made  skin  in  good  condition;  skull  j)erfect. 

Oryzomys  chapmani  dilutior  Merriam.  Biological  Survey  coll. 

Proc.  W^aah.  Acad.  Sci.,  Ill,  p.  290,  July  26,  1901. 

93124.  Skin  and  skull.  Adult  male.  Huauchinango,  Puebla,  Mexico. 
January  10,'  1898.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  12040. 

Well-made  skin  in  good  condition;  skull  perfe<'t. 

Oryzomys  natator  floridanus  Merriam.  Biological  Surve3'  coll. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  277,  July  26,  1901. 
= Oryzomys  palustris  coloratus  (Bangs).     See  Rhoads,  Amer.  Nat,  XXXVI,  p. 
663,  August,  1902. 

71349.  Skin  and  skull.  Adult  male.  Everglade,  Monroe  County, 
Florida.  March  29,  1895.  Collected  by  J.  A.  Loring.  Original 
number  2819. 

Well-made  skin  in  good  condition ;  skull  j)erfect,  except  for  abeenoe  of  last 
^r  molars  and  last  two  right  lower  molars. 
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Oryzomys  goldmani  Merriam.  Biological  8urvey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  i)p.  288-289,  July  2<),  1901. 

78110.  Skin  and  .skull.  Adult  female.  Coatzjicoalcos,  Vera  Cruz, 
Mexico.  April  11,  1896.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  1>511. 

Well-made  skin  in  gocxl  condition:  skull  perfect. 

Oryzomys  hylocetes  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  2<a,  July  26,  1901. 

77605.  Skin  and  skull.  Old  male.  Chicharras,  Chiapas,  Mexico. 
February  14,  1896.  Collected  bv  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  9306. 

Well-made  skin  in  ^food  condition;  skull  perfect. 

Oryzomys  medius  Robinson  and  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXIV,  No.  1246,  p.  142,  Octobers,  1901. 

105405.  Skin  and  skull.  Young  adult  male.  San  Julian,  8  miles 
east  of  La  Guaira,  Venezuela.  August  8,  1900.  Collected  by 
Maj.  Wirt  Robinson,  U.  S.  A.  Original  number  1656.  Catalogued 
May  8,  1901. 

Well-made  skin  in  good  condition,  except  for  small  loss  of  hair  on  na]3e;  skull 
perfect. 

Oryzomys  rostratus  megadon  Merriam.  Biological  Survey  coll. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  294,  July  26,  1901. 

99978.  Skin  and  skull.  Old  male.  Teapa,  Tabasco,  Mexico.  March 
24,  1900.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Origi- 
nal number  14062. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  angular 
process  of  right  mandibular  ramus. 

Oryzomys  nelsoni  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  15,  January  27,  1898. 

89200.  Skin  and  skull.  Adult  male.  Maria  Madro  Island,  Tres 
Marias  Islands,  Mexico.  May  13,  1897.  Collected  by  E.  W.  Nel- 
son and  E.  A.  Goldman.     Original  number  11022. 

Well-made  skin  in  good  condition;  skull  perfe<*t. 

Oryzomys  palatinus  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  pp.  290-291,  July  26,  1901. 

99977.  Skin   and   skull.     Adult  female.     Teapa,  Tabasco,  Mexico. 

April  1,  1900.     Collecte.d  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Original  number  14080. 

Well-made  skin  in  go^^l  condition;  skull  perfect,  except  for  absence  of  last  right 
upper  molar  and  left  occipital  condyle. 
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Oryzomys  mexicanus  peragrus  Morriam.        Biological  Survey  coll. 

Proc.  Wash.  Acad.  Sci..  HI,  pp.  28:J-284,  July  26,  1901. 

8211i^.  Skin  and  skull.     Youn^  adult  male.     Rio  Verde,  San  Luis 
Potosi,  Mexico.     January  S,  1S97.     Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Oiiginal  number  lo;>9S. 
Well-made  skin  in  good  condition;  .skull  perfect. 

Mus  peruvianas  PeaU*.     See  page  281). 

Oryzomys  rhabdops  Merriam.  Biological  Survey  collectioD. 

Proe.  Wash.  Acad.  Sci.,  Ill,  pp.  291-292,  July  2(5,  1901. 

76813.  Skin  and  skull.  Adult  male.  Calel,  Guatemala.  January 
15,  ISin;.  Collected  by  K.  W.  Nelson  and  E.  A.  Goldman.  Origi- 
nal number  l)l*-55. 

Well-made  skin  in  jjood  contlition;  skull  perfect. 

Oryzomys  richmondi  Merriam.  Biological  Survey  collection. 

Proc.  Wiu?h.  Acad.  Sci.,  Ill,  p.  284,  July  26,  1901. 

iS?n-  ^^kin  and   skull.     Adult   male.     Escondido    River,    50   miles 
above   Hluetield^?,  Nicaragua.     June  21,  1892.     Collected  by  Dr. 
C.  W.  Richmond.     Original  number  03. 
Well-nia<le  skin  in  jjood  condition;  skull  i>erfcct. 

Oryzomys  rostratus  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  pp.  293-294,  July  23,  1901. 

93112.  Skin  and  skull.  Old  male.  Metlaltoyucii,  Puebla,  Mexico. 
February  5,  1898.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Orisrinal  number  12130. 

Well-made  skin  in  ^ood  condition:  skull  i)erfect. 

Oryzomys  jalapae  rufinus  Merriam.         Biological  Survey  collection. 
Proc.  Wash.  Acad.  Sci.,  Ill,  p.  285,  July  26,  1901. 

65499.  Skin  and  skull.  Adult  female.  Catemaco,  Vera  Cruz,  Mex- 
ico. April  27,  1894.  Collected  by  E.  \V.  Nelson  and  E.  A. 
Goldman.     Original  number  6112. 

Well-made  skin  in  jrood  condition;  skull  perfect. 

Oryzomys  rufus  Merriam.  Biological  Survey  collection, 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  287,  July  26,  1901. 

91404.  Skin  and  skull.  Old  female.  Santiago,  Tepic,  Mexico.  June 
20,  1897.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Origi- 
nal number  11232. 

Well-mudo  skin  in  goo<l  condition;  skull  perfect,  except  for  absence  of  la^t  two 
up(>er  molars  and  of  basisphenoid  and  pterygoid  processes,  and  injured 
niosal  and  supraoccipital. 
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Oryzomys  chapmani  saturatior  Morriain.       Biological  Survey  coll. 

rroc.  Wayh.  Acad.  Sci..  Ill,  p.  290.  July  2:5,  11K)1. 

7GIS;].  Slvin  and  slviiU.  Adult  f(»m:iK\  l\nnl)ala,  Chiapis,  Mexico- 
October  2.i,  1S95.  Collechnl  l)v  K.  W.  Nelson  and  E.  A.  (ioldman. 
Original  number  8574. 

Woll-inadoHkin  in  goo*!  condition;  skull  iwrfect,  exc^'pt  for  abst^nce  of  angular 
pn>cvyj?(*s  uf  nianililiio. 

Oryzomys  talamancae  Allen. 

IVoc.  U.  S.  Nat.  >rus.,  XIV,  No.  850,  i>.  19.%  July  24,  1S91. 

Ji?!?-  Skin  and  skull.  Adult  male.  Talamaiica,  Costa  Rica.  1874. 
Collected  by  Prof.  \V.  M.  (labb.  Original  mnnbertH>.  Catalogued 
November  11>,  1874. 

SjKX'inien  in  vo<^<l  J^tateof  j>re^»rvation;  in  February,  li)()2,  made  into  a  fair  stu<ly 
«kin.^  Left  bind  k*j;  niisFin^;  tail  not  t^kinned out  and  from;?  to  8  cm.  of  tbo  tip 
witliont  cpidcrmi'!.  Slcull  n  »:irly  pi'rfc«*t.  PteryjjfoidH  injurwl,  and  an^rular  and 
coronnid  j>rocis>i*s  of  lijbt  iialf<»f  mandi))le  broki-n.  In  tlu^  ori'rinal  dcFcription 
I)r.  Allen  remarks  ibore  is  no  lower  jaw.  Tbo  f)rcscnt  lower  jaw  was  found  in 
tb«^  Kamc  vial  wilb  tbc  rest  of  tbe  skull.  It  was  not  numlK*re<I,  bowcver,  so  there 
is  some  doubt  as  to  its  b«'loni;in«^  to  the  specimen. 

Oryzomys  teapensis  Merriam.  Biological  Survey  collection. 

IVoc.  \Va<b.  Acad.  Sci.,  Ill,  p.  28(5,  July  2(5,  VMn. 

91>*.>7*>.  Skin  and  skull.  Young  adult  male.  Teapa,  Tabasco,  Mexico. 
A])ril  4,   r.MM).     Collected  by  E.  \V.  Nelson  and  E.  A.  Goldman. 

Oriirinal  nuinbiM*  14100. 

Well-made,  skin  iji  good  condition;  skull  perfe<*t,  ex(«pt  for  absence  of  left 
occipital  condyle. 

Oryzomys  yucatanensis-  Merriam.         Biological  Survey  collection. 

IVoc.  Wash.  Acad.  S<m.,  Ill,  pp.  294-295,  July  2<),  11H)1. 

1<58I')0.  Skin  and  skull.  Yoimg  adult  male.  Cbichenitza,  Yucatan, 
Mexico.  Februarv  D,  IDol.  Collected  bv  E.  W.  Nelson  and  E.  A. 
Coldman.     Original  number  14527. 

Well-made  skin  in  go*»d  condition;  skull  jjerfect. 

Oryzomys  zygomatJcus  Merriam.  Biological  Survey  collection. 

IVoc.  Wasb.  Acad.  8ci.,  Ill,  pp.  285-286,  July  20,  UK)1. 

7(>704.  Skin  and  skull.  Adult  male.  Nen ton,  Guatemala.  Decem- 
ber 15,  1SI)5.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  87J)8. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Genus  ONYCHOMYS. 
Onychomys  leucogaster  albescens  Merriam.  Biol.  Survey  coll, 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  124-125,  June  9,  1904. 

5()040.  Skill  and  skull.  Adult  female.  Samalayuca,  Chihuahoa, 
Mexico.  December  12,  1892.  Collected  by  C.  P.  Streator. 
OrigiYial  number  23i)9. 

Well-made  skin  in  good  condition;  skull  perfect 

Onychomys  torridus  arenicola  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican  Border  of  the  United 
iStates,  p.  3,  May  25,  1898.  (Reprinted  in  Proc.  V.  S.  Nat.  Mus.,  XIX,  No. 
1103,  p.  139,  I)ecendKT21,  1896.) 

IHIi'  Skin  and  skull.     Adult    male.     Rio  Grande,  about  6  mile^ 

above  El  Paso,  Texas.     February  29, 189H.     Collected  by  Dr.  E.  A. 

Mearns,  U.  S.  A.,  and  F.  X.   Holzner.     Original  number  152s. 

International,  Boundary  Commission.     Catalogued  April  28,  1892. 

Well-made  skin  in  good  condition  ;  skull  perfect. 

Onychomys  leucogaster  brevicaudus  Merriam.      Biol.  Survey  coll. 

North  Amer.  Fauna,  No.  5,  pp.  52-x53,  fig.  2,  July  30,  1891. 

IHtl*  Skin  and  skull.     Adult  male.     Blackfoot,  Bingham  County, 

Idaho.     July  16,  1890.     Clollected   by  V.  Bailey  and  Dr.  B.  H. 

Dutcher,  U,  S.  A.     Original  number  1442. 

Well-made  skin  in  good  condition ;  skull  lacking  l»asioccipital,  supraocdpital, 
interparietal,  and  part  of  parietals. 

Onychomys  torridus  canus  MeiTiam.      Biological  Survey  collection. 
Proc.  Biol.  Soc.  Wash.,  XVII,  p.  124,  June  9,  1904. 

90843.  Skin  and  skull.     Adult  female.     San  Juan  Capistrano,  2iacate' 

cas,  Mexico.     August  23,  18t)7.     Collected  by  E.  W.  Nelson  and 

E.  A.  Goldman.     Original  number  11574. 

Well-made  skin  in  good  condition,  except  for  bare  patch  on  abdomen;  skall 
perfect. 

Onychomys  fuliginosus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  3,  pp.  59-61,  September  4,  1890. 

I^j^l.  Skin  and  skull.  Adult  female.  Black  Tank  lava  beds,  north- 
east of  San  Francisco  Mountain,  Arizona.  September  27,  1889. 
Collected  by  Dr.  C.  Ilart  Merriam  and  V.  Bailey.  Ori^rinal  num- 
ber 547. 

Well-made  skin  in  good  condition:  skull  perfect. 

Onychomys  torridus  perpallidus  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican  Border  of  the  United 
States,  p.  4,  May  25,  1896.  (Reprinted  in  Proc.  V.  8.  Nat  Mus.,  XIX,  No. 
1103,  p.  140,  December  21,  1896.) 
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00174.  Skin  and  skull.  Adult  female.  Left  bank  of  the  Colorado 
River,  at  monument  204,  Mexican  boundary  line.  March  27, 1894. 
Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. ,  and  F.  X.  Holzner.  Origi- 
nal number  3301.  International  Boundary  Commission.  Cata- 
logued May  7,  1894. 

Well-uiade  skin  in  good  condition;  skull  perfect,  except  for  piece  out  of  left 
zygoma. 

Hesperomys  (Onychomys)  torridus  Coues. 

Pnx\  Acad.  Nat.  Sci.  Phila.,  1874,  p.  183,  December  16,  1874. 

= Onychomys  torridus  (Coues).     See  Merriam,  North  Amer.  Fauna,  No.  2,  p.  3, 
Octol>er  30,  1889. 

988r).  Skin  without  skull.  Camp  Grant,  Graham  County,  Arizona. 
June  10,  1807.  Collected  by  Dr.  E.  Palmer.  Catalogued  January, 
1872. 

Skin  taken  out  of  alcohol  (according  to  Coues),  well  preserved,  but  poorly 
made  up.     No  record  of  a  skull. 

Onychomys  torridus  tularensis  Merriam.       Biological  Survey"  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  123,  June  9,  1904. 

IHii*  ^1^^^  ^<^d  skull.  Adult  female.  Bakersfield,  California. 
July  19,  1891.  Collected  by  Dr,  A.  K.  Fisher.  Original  num- 
ber 79!2. 

Well-made  skin  in  good  condition;  skull  perfect. 
Onychomys  torridus  yakiensis  Merriam.        Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  124,  June  9,  1904. 

95855.  Skin  and  skull.  Adult  female.  Camoa,  Rio  Mayo,  Sonora.» 
Mexico.  October  28, 1898.  Collected  by  E.  A.  Goldman.  Origi- 
nal number  13158.. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  last 
right  upper  molar;  audital  bulla)  each  with  a  large  perforation. 

Genus  PEROMYSCUS. 

Hesperomys  (Vesperimus)  afiinis  Allen. 

Proc.  U.  S.  Nat.  Mus.,  XIV,  No.  850,  p.  195,  July  24,  1891. 

=  Peromyscu8  afiinis  (Allen).     See  Allen  and  Chapman,  Bull.  Amer.  Mus.  Nat. 
Hist.,  IX,  p.  7,  February  23,  1897. 

IJf  |.  Skin  and  skull  (latter  lost).  Adult  female.  Barrio,  Tehaunte- 
pec,  Mexico.  October  30,  1868.  Collected  by  Prof.  F.  Sumi- 
chrast.     Original  number  23.     Catalogued  April  10,  1869. 

Skin  fairly  well  preserved,  rather  poorly  made  up;  tail  not  skinned  out;  right 
foot  present,  but  broken  off  from  body.     Skull  can  not  be  found. 

Ty|>e  designated  by  number.  In  the  description  the  figures  read  7382,  but  it 
is  an  error  for  9382. 
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Peromyscus  allex  Os;jr^xxl.  Biological  Sun'ey  collection. 

Ppk;-  VAtA.  So-.  \Va.-h.,  XVII,  j»p.  7»>-77,  March  IM,  li.m. 

\\\\l'  >^M\  !in<l  skull.  Adult  female.  Colinia,  Colima,  Mexico. 
Marrh  7,  18J,*2.     Collected  hv  E.  W.  Nelson,     Original  number 

Well-ifiade  skin  in  grxxl  condition;  gkall  perfect 
Peromyscus  allophylus  Osgood.  Biological  Survey  collection, 

Tpk-.  liiol.  .VH-.  \Va«h.,  XVII.  p.  71,  March  21,  VM^. 

77057.  Skin  and  skull.  Adult  female.  liuehuetan,  Chiapas,  Mexico. 
February  21,  lsi*o.  Collected  by  E.  W.  Nelson  and  E.  A.  (lold- 
man.     Oriirimil  number  I»*ir>2. 

Well-made  nkin  in  jjjorxl  condition;  skull  perfect. 

Peromyscus  altilaneus  Osgood.  Biological  Survey  collection. 

I'ro.-.  P>iol.  S<X!.  Wa-h.,  XVII,  pp.  74-75,  March  21,  1904. 

70^i><>.  SJvin  and  skull.  Adult  male.  Todos  Santos,  Guatemala. 
l)eceml>er  :5n,  l>>il5.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  M*4*J. 

Well-ma^le  skin  in  g<xxl  condition;  skull  perfect. 

Peromyscus  amplus  Osgood.  Biological  Survey  collection. 

Vroc.  IJiol.  .Sk-.  Wash.,  XVII,  pp.  62-<38,  March  21,  1904. 

70158.  Skin    and    skull.      Adult    female.       Coixtlahuaca,    Oaxaca, 
M(»xico.     November  12,   1894.     Collocteil  by  E.   W.   Nelson  and 
Vj,  a.  Goldman.     Original  number  7u33, 
\Vell-mad(?  skin  in  goo<l  condition;  skull  perfect, 

Peromyscus  banderanus  angelensis  Osgood.         Biol.  Survcj''  coll. 

Pr(M-.  Biol.  S<;c.  Wa.**h.,  XVII,  p.  69,  March  21,  1904.. 

71442.  Skin  and  skull.  Adult  female.  Puerto  Angel,  Oaxaca,  Mex- 
ico. Marih  13, 18J»5.  Collected  by  E.  \V.  Nelson  and  E.  A.  Gold- 
man.    Original  number  7(>42. 

Well-nia<l<'  skin  in  ^ood  condition;  skull  jxjrfect. 

Peromyscus  eremicus  arenarius  Mearns. 

Preliniinary  Diagnoses  of  New  Mammals  from  the  Mexican  Border  of  the  United 
Stakes,  p.  2,  May  25, 18%.  (Keprintcni  in  Proc.  U.  S.  Nat  Mus.,  XIX,  No.  1103, 
p.  138,  Decem}>er21,  1890.) 

1 64 13'  ^^^^  ttnd  skull.  Adult  male.  Rio  Gi'ande,  about  6  miles 
from  El  Pitso,  Texas.  February  25, 1802.  Collected  by  Dr.  E.  A. 
Mearns,  U.  S.  A.,  and  F.  X.  Holzner.  Orig'inal  number  1513. 
lnt(»rnational  Boundary  Commission.     Catalogued  April  28,  1892. 

Well-ma<le  skin  in  good  condition;  skull  perfect. 
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Peromyscus  auritus  Merriain.  Biolofifical  Survey  collection. 

Proc.  liiol.  S<)c.  Wash.,  XII,  pp.  119-120,  April  30,  1898. 

t>8438.  Skin  and  skull.  Old  female.  Mountains  15  miles  west  of 
Oaxaea,  Oaxaca,  Mexico.  S(»ptember  17,  1804.  Collected  by 
E.  W.  Nelson  and  E.  A.  Goldman.     Original  number  67i)5. 

Well-made  nkin  in  jjood  con<lition;  pkull  p<»rfect. 

Hesperomys  austerus  Band. 

Proc.  Airad.  Nat.  Sci.  Pliila.,  VII,  p.  336,  this  paper  was  reported  favorably 
for  publication  April  24,  1855. 

=  Peromyscus  austerus  (Baird).     See  Bangs,  Amer.  Nat,  XXXI,  p.  75,  January, 

1897. 

Vu'i***  Skin  (lo^)  and  skull.  Young  adult.  Steilacoom,  Washington. 
Probably  January  20,  1854.  Collected  by  Dr.  George  Suckley. 
Catalogued  January  4,  1855. 

Skin  said  to  have  been  mounted;  can  not  be  found.  Skull  much  broken;  most 
of  mandible  present,  and  moj^t  of  rostrum,  both  the  upper  tooth  rows,  and  a 
small  portion  of  the  cranium.     Parts  of  the  skull  have  a  charred  apjxMirani'c. 

No  type  designated.  Baird  (Mammals  of  North  America,  p.  467,  1857)  lists  8 
spt^cimens  as  positively  atL^terui^:  No.  229  from  SiK)kane  J?lain,  and  nos.  3^.3, 
364,  3H5,  371,  916,  1964  and  2576  from  Steilacoom,  Washington.  Since  Steila- 
coom in  the  first  locality  mentioned  in  the  original  description,  and  since  sevcn- 
ci«;hthH  of  the  siiecimens  came  from  there,  Steilacoom  should  be  chosen  as  the 
tyi>e-locality.  (See  Allen,  l^uU.  Amer.  Mua.  Nat.  Hist.,  V,  1893,  p.  192.)  Miller 
and  Rehn  (Proc.  Boston  Soc.  Nat.  Hist,  XXX,  p.  69,  December  27,  1901)  erro- 
neously give  Spokane  Plain  as  the  type-locality.  Of  the  specimens  coming 
from  Steilacoom  only  the  first  four  were  catalogued  at  the  time  the  original 
description  appeared.  The  other  three  were  catalogued  later  in  the  same  year 
or  in  the  next  year.  Evidently  they  were  not  in  Baird's  hands  when  the  origi- 
nal description  was  prepared  and  they  can  not  be  considered  as  part  of  the 
original  material.  The  first  four  may  properly  be  considered  as  the  original 
material.  Of  these  no.  3<>4,  as  measure<l  by  Baird  in  1857,  agrees  very  closely 
(hind  foot  identical)  with  the  measurt^ments  given  in  the  original  description  and 
may  Ix'.  chosen  as  the  type.  All  of  these  four  specimens  are  represented  in  the 
c«)llcction  by  imperfect  skulls  only.  Th(j  skins  are  said  to  have  been  mounted. 
They  could  not  be  found  in  1893.     (See  Allen,  h^c.  cU.) 

No.  11)64  bears  one  of  Dr.  Coues's  labels  marked  "Type  of  H.  augt^rus  Baird= 
leuropvn,'^  in  what  is  evidently  Dr.  Coues's  handwriting.  In  Table  16  on  i>age  74, 
Monographs  of  North  American  Rodentia,  1877,  Dr.  Coues  gives  no.  1964  as 
** typical  of  'austertis.^  "  As  this  specimen  was  collected  after  the  original 
de8<'ription  appeared,  it  obviously  can  not  be  considered  the  type. 

Peromyscus  yucatanicus  badius  Osgood.     Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  70-71,  March  21,  1904. 

10801G.  Skin  and  skull.  Adult  female.  A pazote,  Campeche,  Mexico. 
December  28,  1900.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  14377. 

Well-made  pkin  in  good  conditi(m;  skull  perfect 
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Peromyscus  sonoriensis  blandus  Osgood.       Biological  Survey  colL 

Proc.  Biol.  S<)C.  Wash.,  XVII,  p.  56,  March  21,  1904. 

57635.  Skin  and  .skull.  Adult  female.  Escalon^ Chihuahua,  Mexico. 
November  27,  1803.  CoUecteil  by  E.  A.  Goldman.  Original  num- 
ber 1*»6. 

\Vell-ina<ie  pkin  in  j^mhI  condition:  nkuU  perfect. 

Hespcromys  boylii  Baird. 

PrTM'.  Aiad.  Nat.  S<-i.,  Phila.,  VII,  p.  :^i5,  this  {>aper  was  reported  ^ivorably 
for  x)nbIication  April  24,  1855. 

=Pcromy8cu8  boylii  ( Ikiirrl).  S<»e  Meams,  Preliminary  Diagnoses  of  New  Mam- 
mals fn>m  the  Mexican  B^jrder  of  the  United  States,  p.  3,  May  25,  1896. 
(Reprinted  in  Proc.  U.  S.  Nat.  Muk.,  XIX,  No.  1130,  p. .139,  December  21, 
1S96.) 

iVA-  Mounted  skin,  and  skull  and  tail  vertebra3.  Along  the  middle 
fork  of  the  American  River,  Iw^tween  Placer  and  Eldorado  coun- 
ties, California.  Collected  by  Dr.  C.  C.  l^)yle.  Skin  catalogued 
Januarv  4,  1855;  skull,  Deceml)er  20,  18.54. 

Skin  monnte<l.and  in  wretched  c<mditi<m;  skull  complete  except  for  the  right 
raalar  and  most  of  the  left  zygomatic  arch. 

Tyi)e  not  designated  by  number.  It  is  referred  to  in  the  original  description 
as  **  collected  on  the  middle  fork  of  the  American  River,  California,  by  Dr.  C.  G. 
Boyle."  In  the  list  of  spec^imens  of  Jf&<peromy8  botjUi  in  Baird's  Mainnialfl,  No. 
ii-^a  i*^  ^^^^  ^^^y  ^^^^  ^\ih  the  above  data  and  is  consequently  to  be  taken  as  the 
type. 

Peromyscus  bullatus  Osgood.  Biological  Survey  collection. 

Prot!.  Biol.  Soc.  Wash.,  XVII,  p.  63,  Man-h  21,  1904. 

54405.  Skin  and  skull.  Adult  female.  Perotc,  Vera  Cruz,  Mexico. 
June  8,  1803.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  4932. 

Well-iTiade  skin  in  good  condition;  skull  perfect. 

Hcsperomys  campestris  Le  Conte. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  p.  413,  this  pai)er  was  reported  favorably  for 
publication  Octf»lx»r  25,  1853. 

=  Peromyscus  leucopus  noveboracensis  ( Fischer). 

4726.  Skin  (no  history  of  a  skull).  Immature.  New  Jersey.  Major 
J.  E.  Le  Conte,  U.  S.  A.     Catalogued  April  13,  1861. 

Skin  in  wretche<l  shape  and  condition.  Le  Conte's  original  specimens  were 
in  alcohol,  and  the  specimen  is  evidently  an  attempt  at  making  a  skin  from  one 
of  them.     I^ar^e  areas  of  hair  have  slipjKjd  from  the  back  and  Ixjlly. 

TyiHi  not  designated  by  numl)er.     Coues  is  the  only  authority  for  considering 

it  the  type.     On  page  51  of  Monographs  of  North  .Vmerican  Rodentia  he  refers 

to  it  as  the  tyi)e,  and  again  on  page  (>2.     In  a^ldition,  the  specimen  is  entered  in 

**"»  Museum  catalogue  a.s  **  HexperfttrHja  cainpeMris^^   and  as  coming   from  Le 

April  13,  1861.     One  of  the  old  lal)els  on  the  specimen  has  written  on  the 

'*Type  of  the  s|iecies  as  de«cribtMl  Pr.  A.  N.  S.,  VI,  1853,  413." 
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Pcromyscus  canus  Meariis. 

Preliuiinary  DiagiiuHew  of  New  Mainuials  from  the  Mexican  Border  of  the  United 
States,  p.  8,  March  25,  1896.  (UeprinU^d  in  Proc.  TI.  S.  Nat.  Miis.,  XVIII, 
No.  1075,  p.  445,  May  23,  1896.) 

=Peromyscus  texanus  ( VVoo<lhou8e).     SeeMe^rns,  Bull.  U.  8.  Nat.  Muy.,  No.  56, 
pt.  1,  p.  404,  Aprilia,  1907. 

fH?6-  ^kin  and  skull.     Adult  female.     Fort  Clark,  Kinney  (Jounty, 
Texas.    Janiiar\^  13, 1893.    Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 
Original  number  2208.    International  Boundary  Commission.    Skin 
catalogued  August  21),  1893;  skull,  February  27,  1S96. 
Well-made  ekin  in  g(XKl  condition;  skull  i>erfect.     . 

Peromyscus  texanus   castaneus  Osgood.     Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  58-59,  March  21,  1904. 

107980.  Skin  and  skull.  Adult  male.  Yohaltun,  Campeche,  Mexico. 
December  19,  1900.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  14283. 

Well-ma^le  skin  in  good  condition ;  skull  perfe<;t. 

Peromyscus  texanus 'dementis  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican  Border  of  the  United 
States,  p.  4,  March  25,  1896.  (Reprinted  in  Proc.  U.  8.  Nat.  Mus.,  XVIII, 
No.  1075,  p.  446,  May  28,  1896. ) 

61117.  Skin  and  skull.     Adult  male.     San  Clemente  Island,   Pacific 
Ocean,  California.     August  27,   1894.     Collected  by  Dr.   E.  A. 
Mearns,  IT.  S.  A.     Original  number  3819.     International  Boundary 
Commi'-sion.     Catalogued  November  17,  1894. 
Well-made  skin  in  jfoo<l  condition;  skull  perfect. 

Hesperomys  cognatus  Le  Conte.     (^otypes. 

Proc.  Acad.  Nat.  8ci.  Phila.,  VII,  p.  442,  this  paper  was  reporter!  favorably 
for  publication  December  25,  1855. 

=  Peromyscus  goss3fpinus  (I^  Conte). 

4708  and  4709.  Poorly  made  skins  but  well  preserved;  skulls  inside. 
Collected  by  Major  J.  E.  Le  Conte,  U.  S.  A.  The  locality  given 
in  the  original  description  is  Georgia  and  South  Carolina.  Cat- 
alogued April  13,  1861. 

The  HpiM'imens  are  considereil  cotypes  on  Dr.  Couth's  authority.  In  the  syn- 
onymy of  Ileaperomf/s  leucopux  on  page  51,  Monographs  of  North  American 
Rodent ia,  he  gives  "  Hesperomys^  cognatus  Le  Conte,  Pnx!.  Acad.  Nat.  Sci.  Phila., 
VII,  1855,  p.  442  (Southern  States;  types,  Nos.  4708,  4709,  Mas.  Smiths.)." 

Peromyscus  comptus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  120,  April  30,  1898. 

70191.  Skin  and  skull.  Adult  male.  Mountains  near  Chilpancingo, 
Guerrero,  Mexico.  December  24,  1894.  Collected  by  E.  W.  Nel- 
son and  E.  A.  (iroldman.     Original  number  7266. 

Well-made  skin  in  good  (condition;  skull  perfect,  except  (or  UToV.«ivVei\'K^^Qk\M6.. 
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Peromyscus  melanophrys  consobrinus  Osfrood.     Biol.  Survey  coll. 

Proc.  Biol.  Sof.  Wash.,  XVII,  p.  OH,  March  21,  1904. 

7962r>.  Skin  and  skull.  Adult  female.  Bei'riozabaU  Zacateca.s, 
Mexico.  July  10,  1896.  Collected  bv  E.  \V.  Nelson  and  E.  A. 
Goldman.     Ori^rinal  number  0818. 

Well-mai^le  skin  in  pood  condition;  skull  perft»ct. 

Peromyscus  cozumelae  Merriam.  Biological  Survey  collection. 

Proc.  Hiol.  Soc.  Wash.,  XIV,  p.  103,  July  19,  IVfOl. 

108449.  Skin  and  skull.  Adult  male.  Cozumel  Island,  Yucatan, 
Mexico.  April  11,  1901.  Collected  by  E,  \V.  Nelson  and  E.  A. 
Goldman.     Original  number  14680. 

Well-made  skin  in  goml  con<lition;  skull  |>erfo<.!t. 

Hesperomys  crinitus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  5,  pp.  53-54,  fig.  3,  July  30,  1891. 

=  Peromyscus  crinitus  (Merriam).     8t>e  Bangs,  Pro<'.  New  Eng.  Zool.  Club,  I, 
p.  67,  July  31,  1899. 

iiHI-  Skin  and  skull.  Adult  male.  Shoshone  Falls,  Idaho.  Octo- 
ber 10,  1890.  Collected  by  Dr.  C.  Hart  Merriam  and  V.  Bailey. 
Original  number  11^45. 

Well-mado  skin  in  goo<l  condition;  skull  j>erfect. 

Peromyscus  zarhynchus  cristobalensis  Merriam. 

Biological  Survey  collection. 

Proc.  Biol.  8o(r.  Wash.,  XII,  pp.  117-118,  April  30,  1898. 

76109.  Skin  and  skull.  Adult  female.  San  Cristobal,  Chiapas,  Mex- 
ico. October  2, 1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  8536. 

Well-made  skin  in  good  comlition:  skull  |X)rfect. 

Peromyscus  att%vateri  eremicoides  Osgood.     Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  60,  March  21,  1904. 

=Pcromyscus  pectoralis  eremicoides   (Osgood).     St»e   Bailey,   Pro<'..    Biol.  Soc. 
Wash.,  XIX,  p.  57,  May  1,  1906. 

57729.  Skin  and  skull.  Adult  male.  Mapimi,  Durango,  Mexicx). 
December  15, 1893.  Collected  by  E.  A.  Goldman.  Original  num- 
ber 235. 

Well-made  skin  in  goo<l  cx)ndition;  skull  perfect. 

Hesperomys  eremicus  Baird.     (3otypes. 

Mammals  of  North  America,  p.  479,  1857. 

=Peromyscus  eremicus  (Baird).     See  Allen,  Bull.  Amer.  Mus.  Nat. -Hist.,  VII, 
p.  226,  June  29,  1895. 

^ff  i.  Skin  (lost)  and  skull.  Male.  Fort  Yuma,  California.  1853. 
Received  from  Maj.  G.  H.  Thomas,  U.  S.  A.     Catalogued  June 
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24,  185r).  Both  halves  of  mandible  present  and  a  portion  of  the 
left  upper  maxilla.,  all  with  some  of  the  teeth  out,  which  are  still 
present,  however. 

2574.  Data  as  above,  preserved  in  alcohol;  specimen  lost.  Catalogued 
Mav,  1S57. 

AVuS-  In  alcohol;  skull  removed.     Female.     Data  as  above.     Speci- 

nien  in  good  condition  except  for  some  shedding  of  hair  about 

the  flanks.     The  skull  was  removed  in  May,  1902,  and  is  in  good 

condition.     Alcoholic  catalogued  May,  1857;  skull,  May  2t),  1902. 

Baini's  dowriptioii  is  l)a8ed  upon  six  8|)ec'imenHy  thret'  from  Fort  Yuma,  Cali- 
fornia, an<l  three  from  **(\>lora<lo  l>ottom,  Cal."  There  is  nothing  to  indicate 
that  any  one  sj)eeimen  was  reganled  as  more  typical  than  any  of  the  others.  It 
seems  !)e8t,  however,  tx)  iej<trict  tlie  eotypes  to  the  three  first  mentioned  as  from 
Fort  Yuma,  since  this  is  a  definite  locality;  and  to  consider  tlie  three  fmm  "Col- 
orado l)ottom"  as  fiaratypes.  Much  of  the  description  is  l)a8ed  upon  details  of 
the  soles  of  the  feet,  which  could  be  made  out  more  rea<lily  in  alcoholic  speci- 
mens. Two  of  the  Fort  Yuma  specimens  were  in  alcohol,  while  all  the  **  Colo- 
rado bottom'*  si)ecimens  were  skins. 

Peromyscus  spicilegus  evides  Osgood.  Biological  Survey  coll. 

Pn)c.  Biol.  S<H!.  Wash.,  XVII,  p.  64,  March  21,  1904. 

7l42t5.  Skin  and  skull.  Adult  male.  Juquila,  Oaxaca,  Mexico. 
February  i>8,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  7572. 

Well-mtule  skin  in  good  t'ondition;  skull  perfei^t. 

Peromyscus  felipensis  Merriam.  Biological  Survey  collection. 

l*n>c.  Biol.  S(K'.  Wash.,  XII,  pp.  122-123,  April  :i(),  1898. 

<»84r()9.  Skin  and  skull.  Adult  male.  Cerro  San  Felipe,  Oaxaca, 
Mexico.  August  22,  1894.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  numl>er  6611. 

Well-made  skin  in  goo<l  condition;  skull  |)erlVct. 

Peromyscus  sonoriensis  fulvus  Osgood.  Biological  Survey  <*oll. 

Troc.  Biol.  Soc.  Wash.,  XVII,  p.  57,  March  21,  mu. 
68655.  Skin  and  skull.    Adult  male.    Oaxaca,  Oaxaca,  Mexico.    June 
12,  1894.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.     Origi- 
nal numl)er6277. 

W^ell-made  skin  in  good  condition;  skull  |>erfect. 

Hesperomys  gambelii  Baird.     Cotypes. 
Mammals  of  North  America,  p.  464,  1857. 

= Peromyscus  texanus   gambelii   (Baird).     See   Allen,   Bull.   Amer.   Mu8.   Nat. 
Hist.,  VIII,  p.  267,  December  4,  1896. 

tVA-  ^^^^  i^nd  skull,  and  tail  vertebrce.  t^^V^.  Skin  (lost)  and  skull, 
and  tail  vertebra*.  Monterey,  California.  Collected  by  Lieut. 
W.  P.  Trowbridge,  V,  S.  A.  Skins  catalogued  January  4,  1854; 
skulls,  January  6,  1855, 

45336—08 \) 
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Peromyscus  melanophrys  consobrinus  Osjrood.     Biol.  Survey  coll. 

Proc.  Kiol.  Soc.  Wash.,  XVII,  p.  (ki,  March  21,  1904. 

7962r>.  Skill  and  skull.  Adult  female.  Bei'riozabal,  Zacatecas, 
Mexico.  July  10,  181)6.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Oriirinal  number  9S18. 

\Vell-nia«k*  skin  in  good  cf)n(]ition;  .skull  perfect. 

Peromyscus  cozumelae  Merriam.  Biolot^ical  Survey  collection. 

Proc.  Biol.  8(:k\  Wa^^h.,  XIV,  p.  103,  July  19,  btOl. 

10844:U.  Skin  and  skull.  Adult  male.  Cozumel  Island,  YiUMitan, 
Mexico.  April  11,  1901.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  14f>,s(). 

Well-made  skin  in  g()(Ml  condition;  skull  |>erftK.^t. 

Hesperomys  crinitus  Merriam.  Biological  Survey  collection. 

North  Ainer.  Fauna,  No.  5,  pp.  5;5-.54,  tip.  3,  July  oO,  1891. 

=  Peromyscus  crinitus  (Merriam).     Sec  Bangs,  Proc.  New  Eng.  Zool.  Club,  I, 
p.  67,  July  31,  1899. 

If  11^.  Skin  and  skull.  Adult  male.  Shoshone  Falls,  Idaho.  Octo- 
ber 10,  1890.  Collected  by  Dr.  C.  Hart  Merriam  and  V.  Bailev. 
Original  number  1945. 

Well-made  skin  in  good  condition;  skull  perfect. 

Peromyscus  zarhynchus  cristobalensis  Merriam. 

Biological  Survey  collection. 

PriH!.  Biol.  Soc.  Wa.sh.,  XII,  pp.  117-118,  April  :^0,  1898. 

76109.  Skin  and  skull.  Adult  female.  San  Cristobal,  Chiapas,  Mex- 
ico. October  2, 1895.  Collected  by  K.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  8580. 

Well-made  akin  in  goo<l  condition:  skull  jMirfet^t. 

Peromyscus  att%vateri  eremicoides  Osgood.     Biological  Survey  coll. 

Proc.  Biol.  So<-.  Wa.«h.,  XVIl,  p.  60,  March  21,  19(M. 

=Peromyscus  pectoralis  eremicoides   (()sgoo<l).      See   Bailey,    Proc.    Biol.  Soc. 
Wash.,  XIX,  p.  57,  May  1,  1906. 

577^^9.  Skin  and  skull.  Adult  male.  Mapimi,  Durango,  Mexico. 
December  15, 1893.  Collected  by  E.  A.  Goldman.  Original  num- 
ber 235. 

W^ell-made  skin  in  good  condition;  skull  perfect. 

Hesperomys  eremicus  Baird.     Ck)types. 

Mammals  of  North  America,  p.  479,  1857. 

=Pcromy8cus  eremicus  (Baini).     Set^  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  VII, 
p.  226,  June  29,  1895. 

if?i-  Skin  (lost)  and  skull.  Male.  Fort  Yuma,  California.  1853. 
Received  from  Maj.  G.  H.  Thomas,  U.  S.  A.     Catalogued  June 
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24,  185*).  Both  halves  of  mandible  present  and  a  portion  of  the 
left  upper  maxilla,  all  with  some  of  the  teeth  out,  which  are  still 
present,  however. 

2574.  Data  as  above,  preserved  in  alcohol;  specimen  lost.  Catalogued 
Mav,  1857. 

jVuV^-  In  alcohol;  skull  removed.  Female.  Data  as  above.  Speci- 
men in  good  condition  except  for  some  shedding  of  hair  about 
the  flanks.  The  skull  was  removed  in  Ma\',  1902,  and  is  in  good 
condition.     Alcoholic  catalogued  May,  1857;  skull.  May  2t),  1902. 

Hairdos  dewription  is  based  upon  six  specimens,  thret'  from  Fort  Yuma,  (Cali- 
fornia, and  three  from  '^Coloratlo  J>ottom,  Cal."  There  is  nothing  to  indicate 
that  any  one  specimen  was  regarded  as  more  typical  than  any  of  the  others.  It 
seems  i^est,  however,  to  restrict  the  cotypes  to  the  three  first  mentioned  as  from 
Fort  Yuma,  since  this  is  a  definite  locality;  and  to  consider  tlie  three  from  "Col- 
orado Ijottom*'  as  paratypes.  Much  of  the  description  is  ])ased  upon  details  of 
the  soles  of  the  feet,  which  could  be  made  out  more  readily  in  alcoholic  speci- 
mens. Two  of  the  Fort  Yuma  specimens  were  in  ak^ohol,  while  all  the  **  Colo- 
rado bottom"  specimens  were  skins. 

Pcromyscus  spicilegus  evides  Osgood.  Biological  Survey  coll. 

Pnx'.  Hiol.  S<)c.  Waah.,  XVII,  p.  64,  March  21,  1904. 

T142IJ.  Skin  and  skull.  Adult  male.  Juquila,  Oaxacti,  Mexico. 
Fehruarv  28,  1895.  Collected  bv  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  7572. 

Well-made  skin  in  good  condition;  skull  perfetrt. 

Peromyscus  felipensis  Merriam.  Biological  Survey  collection. 

Pnxr.  Biol.  SiH-.  Wash.,  XII,  pp.  122-123,  April  :i(),  1898. 

<)84r()9.  Skin  and  skull.  Adult  male.  Cerro  San  Felipe,  Oaxaca, 
Mexico.  August  22,  1894.  C>)llected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  6611. 

Well-made  skin  in  gcxxl  condition;  skull  i)erfe<'t. 

Peromyscus  sonoriensis  fulvus  Osgood.  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  57,  xMarch  21,  m>4. 
68655.  Skin  and  skull.    Adult  male.    Oaxaca,  Oaxaca,  Mexico.    June 
12,  1894.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.     Origi- 
nal number  6277. 

Well-made  skin  in  good  condition;  skull  perfect. 

Hesperomys  gambelii  Baird.     Cotypes. 
Mammals  of  North  America,  p.  464,  1857. 
=  Peromyscus   texanus  gambelii   (Baird).     See   Allen,   Bull.   Amer.   Mu8.   Nat. 
Hist.,  VIII,  p.  267,  December  4,  1896. 

iV/s-  'Skill  i^nd  skull,  and  tail  vertebrte.     i^gV^.  Skin  (lost)  and  skull, 
and  tail  vertebra*.     Monterey,  California.     Collected  by  Lieut. 
W.  P.  Trowbridge,  U.  S.  A.     Skins  catalogued  January  4,  1854; 
skulls,  January  6,  1855, 
45:i3&-08 .9 
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Dr.  J.  A.  Allen  discushes  the  statue  of  the  tyi>e  of  this  species  in  the  Bulletin 
of  the  American  Museum  of  Natural  History,  Volume  V,  1893,  pages  190  and 
191.  He  says:  '^  IffsperonvjH  gamhelii  Baird  was  based  primarily  on  two  mounted 
specimens  (Nos.  /^Vj  and  i^i'n\)  from  Monterrey,  California,  of  which  No.  369 
should  prol^ably  be  regarded  sa  the  tyi)e,  as  it  is  the  only  specimen  specifically 
menticmed  in  the  original  account  of  the  species.  This  specimen,  Mr.  F.  W. 
True  informs  me  (in  a  letter  dated  June  8,  1893),  is  not  now  extant,  and  has 
not  been  in  the  collection  for  many  years.  No.  368,  which  may  l>e  considered 
as  a  cotype,  is,  through  the  kindness  of  Mr.  True,  now  l^fore  me.  It  is,  how- 
ever, almost  valueless  for  purposes  of  comfmrison,  having  Ijecome  greatly  failed 
from  long  exposure  to  light  as  a  mounted  specimen;  it  has  also  lost  its  ears  and 
is  in  a  8a<l  plight  generally.  This  is  the  only  skin  extant  positively  referred  by 
Baird  in  his  original  account  of  the  species  to  H.  (jainhelii.** 

In  a  footnote  on  page  191,  op.  cit.j  Dr.  Allen  skillfully  eliminates  from  his 
cotyi)es  a  large  number  of  specimens  from  various  lf)calities  that  Baird  lists  in 
the  original  description. 

Skin  No.  368  in  very  poor  condition,  much  faded  and  without  ears;  No.  369 
can  not  be  found.  Skull  No.  1282  lacks  l>oth  malars.  No.  1283  lacks  all  the  right 
upper  molars  and  left  malar,  otherwise  both  in  good  condition. 

Peromyscus  gratus  gentilis  Osgood.      Biological  Survey  collection. 
Proc.  Biol.  Soc.  Wash.,  pp.  61-62,  March  21,  1904. 

78987.  Skin  and  skull.  Adult  male.  I-«agos,  Jalisco,  Mexico.  June 
27,  181HJ.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Origi- 
nal number  9702. 

Well-made  skin  in  good  condition;  skull  perfect. 

Peromyscus  goldmani  Osgood.  Biological  Sui-vey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  75,  March  21,  V,m. 

96340.  Skin  and  skull.  Adult  female.  Alamos,  Sonora,  Mexico. 
December  19, 1898.  Collected  by  E.  A.  Goldman.  Original  num- 
ber i:33or>. 

Well-made  skin  in  good  condition;  skull  perfe<tt. 

Hesperomys  gossypinus  Le  Conte.     Cotype. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  p.  411,  thi^  pai)er  was  reiK>rted  favorably  for 
publication  October  25,  ia53. 

=  Peromyscus  gossypinus  (I^  Conte).     See  Rhoads,  Phk*.  Acad.  Nat  S<-i.  Phila., 
1896,  p.  189,  April  21,  1896. 

546.  Skin.  Male.  Riceboro,  Georgia.  Septeml^er  13,  1847.  Col- 
lected by  Major  J.  E.  Le  Conte,  U.  S.  A.  Catalogued  March  8, 
1855.     It  can  not  be  found. 

4704.  Skin,  skull  inside.  Riceboro,  Georgia.  (^x)llected  by  Major 
J.  E.  IjQ  Conte,  U.  S.  A.     Catalogued  April  13,  1861. 

Skin  in  fair  condition,  but  tail  not  skinned  (»ut;  skull  still  in  the  skin. 

Ay  this  is  the  only  one  extant  in  the  National  Mu.»*euni  of  1^  ConteV  <>ri);iiuU 
si>eciinens,  it  is  |x*rhaps  well  to  treat  it  as  a  cotyi)e. 

No.  54(5  is  the  only  specirntjn  from  (leorgia  listed  in  Baird's  Mammals  of  Nortli 
America,      l^ter,  other  specimens  from  Le  Conte,  from  Georgia,  came  into 
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the  collection — 1704,  4705,  and  4711.  Of  these,  4704  is  the  only  one  that  can 
be  found.  The  published  nieasurement*^  of  540,  both  in  Baird's  Mammals  of 
North  America,  page  469,  and  Coues's  Monographs  of  North  American  Ro^lentia, 
page  78,  more  nearly  agree  with  the  measurements  of  the  original  description 
than  the  measurements  of  any  of  the  others  do. 

Hcsperomys  gracilis  Lo  Conte. 

Proc.   Acad.   Nat.   Sci.   Phila.,  VII,   p.  442,  ordered   published  at  meeting  of 
DecemlxT  25,  1855. 

=Peromyscus  gracilis  (I^  Conte). 

i  8  fi  0 1-  Skin  and  .skull.  Iteceived  from  Major  J.  E.  Le  Conte,  U.  S.  A. 
Date  and  locality  unknown.  Skin  catalogued  October  15,  1872; 
ykuU,  May  26,  1902. 

The  skin  is  in  very  poor  condition.  The  left  hind  leg  is  the  only  one  present 
The  skull,  renioveil  in  May,  1902,  is  somewhat  more  serviceable.  The  posterior 
half  of  the  brain-case  has  been  cut  away;  the  left  zygoma  is  missing.  The  right 
half  of  the  mandible  is  perfect,  while  the  ascending  portion  of  the  left  half  is 
broken  off. 

Attache<i  to  the  specimen  are  three  labels  reading  as  follows: 

(1)  "Monograph  of  American  Murida?.  Dr.  Elliott  Couee,  U.  8.  A.  No. 
10292.     Ty])e  ol  I Ie»per(nnf/s  graHlis=leiicapus.^^ 

(2)  **//(p^y).  'f/rariUst*  Le  Conte  type  specimen  WiHconsin?  Ohio?  Michigan?*' 
pasted  on  the  reverse  side  of  this  label  is  **r/raei7w.*' 

(3)  ** Monograph  of  American  Muridw.  Dr.  Elliott  C'oues,  V.  8.  A.  No. 
10292.     He8])eromijH  leucopu*,^* 

There  is  little  in  the  original  description  to  indicate  that  this  specimen  in  the 
tyi^e.    The  entry  in  the  catalogue  for  10292  reads  **  Dry  type  of  gracUisV 

On  page  61,  Monographs  of  North  American  Kodentia,  under  the  synonomy 
of  Ileffperomys  leucopus,  Dr.  Goues  gives  ^^Ilesperomys  gracilis^  Le  Conte,  Proc. 
Acad.  Nat.  Sci.  Phila.,  VII,  1855,  442  (Ohio  or  Michigan  and  Wisconsin;  types 

Nos. ,  4710,  Mus.  Smiths.).'*    The  dash  may  refer  to  the  above  specimen; 

the  other  specimen,  4710,  is  one  not  quite  so  poor.  There  is  nothing  about  its 
lal)el8  or  catalogue  entry  to  indicate  that  it  is  a  type  or  cotype. 

Peromyscus  gratus  Merriam,  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  128,  April  30,  1898. 

50(>lli.  Skin  and  skull.  Adult  female.  Tlalpam,  Federal  District, 
Mexico.  November  80, 1892.  Collected  by  E.  W.  Nelson.  Origi- 
nal number  3927. 

Well-made  skin  in  gtHxl  condition;  skull  perfect. 

Peromyscus  guatemalensis  Merriam.     Biological  Survey  collection. 

Proi-.  Kiol.  Soc.  Wash.,  XII,  p.  118,  April  30,  1898. 

76801.  Skin  and  skull.  Adult  male.  Todos  Santos,  Guatemala. 
December  81,  1895.  Collected  by  E.  W.  Nel.son  and  E.  A.  Gold- 
man.    Original  numb(»r  8991. 

Well-made  skin  in  gocxl  condition;  skull  perfect,  except  for  absence  of  right 
coronoid  i>roce6s^. 
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Peromyscus  hylsus  Osgood.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XXI,  pp.  141-142,  June  9,  1908. 

127038.  Skill  and  skull.  Adult  male.  HoUis,  Kasaan  Bay,  Prince 
of  Wales  Island,  Alaska.  May  15,  1903.  Collected  by  W.  H. 
Osgood.     Original  number  2234. 

\Vell-ma<le  skin  in  gowl  condition;  skull  perfect. 

Peromyscus  hylocetes  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  124,  April  30,  1898. 

50423.  Skin  and  skull.  Adult  female.  Patzcuaro,  Michoacan,  Mex- 
ico. July  27,  1892.  Collected  by  E.  W.  Nelson  and  E.  A.  (xold- 
man.     Original  number  2961. 

Well-nia<le  skin  in  pjood  condition;  skull  perfect. 

Peromyscus  pectoralis  laceianus  Bailey.        Biological  Sui-vey  coll. 
Pro<-.  Biol.  So<-.  Wash.,  XIX,  p.  57,  May  1,  1906. 

97063.  Skin  and  skull.  Adult  male.  Ranch  of  Howard  I^cey. 
Turtle  Creek,  near  Kerryille,  Texas.  May  3,  1899.  Collected  by 
V.  Bailey.     Oritrinal  luimber  6860. 

Well-inadc  skin  in  jjrood  condition;  skull  i>erfe<it. 

Peromyscus  boylei  laceyi  Bailey.  Biological  Suryey  collection. 

North  Amer.  Fauna,  No.  25,  pp.  99-100,  October  24,  19a5. 

=  Peromyscus  attwateri  Allen.     See  Bailey,  Proc.  Biol.  SfMr.  Wash.,  XIX,  p.  57, 
May  1,  1906. 

92746.  Skin  and  skull.  Adult  male.  Turtle  Creek,  Kerr  County, 
Texas.  December  4,  1897.  Collected  by  H.  P.  Attwater.  Orig- 
inal number  1372x. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  abeenits  of  last 
right  lower  molar. 

Peromyscus  lepturus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  118-119,  April  30,  1898. 

68612.  Skin  and  skull.  Adult  male.  Mount  Zemi)oaltepec,  Oaxmn, 
Mexico.  July  8,  1894.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  6381 . 

Well-made  skin  in  good  condition  ;  skull  perfect. 

Peromyscus  levipes  Merriam.  Biological  Survey  collectioiL 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  12:1-124,  April  30,  1898. 

53673.  Skin   and  skull.     Adult  male.     Mount  Malincbe,  Tlaxcata, 
Mexico.     May  12,  1893.     Collected  by  E.  W.  Nelson.     Original 
number  4799. 
WeJl-made  ekiu  in  good  cond\Uoiv  \  sWvxll  \>erfect. 
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Pcromyscus  lophurus  Osgood.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  72,  March  21,  HHM. 

77219.  Skin  and  skull.  Adult  male.  Todos  Santos,  (ruateiuala. 
Decenil^er  80,  1895.  Collected  by  E.  W.  Nelson  and  K.  A.  (Gold- 
man.    Original  number  H956. 

Woll-made  skin  in  grxKl  condition;  skull  perfect. 

Peromyscus  li^eus  Osgood.  Biological  Survey  collection. 

Pn)c.  Biol.  Sot*.  Wash.,  XVIII,  p.  78,  February  21,  19a5. 

iSJfi*  Skin  and  skull.     Adult  female.     Kenned}'^,  Nebraska.     April 
23,  1890.     Collected  by  V.  Bailey.     Original  number  1(»79. 
Well-made  skin  in  good  condition;  skull  perfect. 

Hcspcromys  macropus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  4,  pp.  5Ii-54,  October  8,  1890. 

= Peromyscus  floridanus  (Chapman) .  See  Chapman,  Bull.  Amer.  Mus.  Nat.  Hint., 
VI,  p.  3.36,  November  30,  1894;  Trouessart,  Catalogus  Mammalium,  p.  51<) 
1897. 

Uff  I-  ^kin  and  skull.  Adult  male.  Lake  Worth,  Florida.  May 
5,  1889.     Collected  by  M.  M.  Green.     Original  number  72. 

Well-ma<le  skirt  in  good  condition;  skull  perfect,  except  for  al)6ence  of  left 
coronoid  j>rocess. 

Peromyscus  madrensis  Merriam.  Biological  Survey  (collection. 

Proc.  Biol.  So<\  Wash.,  XII,  p.  16,  January  27,  1898. 

89228.  Skin  and  skull.  Adult  male.  Maria  Madre  Island,  Tres 
Marias  Islands,  Mexico.  May  18,  1S97.  Collected  by  E.  W.  Nel- 
son and  E.  A.  (loldman.     Original  number  IKHO. 

\Vell-ma«le  skin  in  goo<i  condition;  skull  jierfect. 

Peromyscus  texanus  medius  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican  Bonier  of  the  United 
States,  p.'  4,  March  25,  1896.  (Reprintcni  in  Proc.  V.  S.  Nat.  Mus.,  XVIII, 
No.  1075,  p.  446,  May  23,  1896. ) 

61059.  Skin  and  skull.  Adult  male.  Nachoguero  Valley,  near  mon- 
ument No.  23S,  Mexican  Boundary  line,  Lower  California,  Mexico. 
June  4,  1S94.  (/ollected  by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original 
number  8623.  International  BoundaiT  (^'ommission.  Catalogued 
November  17, 1894. 

Well-made  skin  in  gootl  condition;  skull  perfect,  except  for  loss  of  angular 
I)ro(ress  on  left  half  of  mandible. 

Peromyscus  megalops  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  119,  April  :iO,  1898. 

71592.  Skin   and  skull.     Old    male.     Mountains   near   Ozolotepec, 

Oaxaca,  Mexico.     March  26,  1896.     Collected  by  E.  W.  Nelson 

and  E.  A.  Goldman.     Original  number  7733. 

WVll-made  skin  m  goo<l  condition;  skull  perfect,  except  for  abeence  of  first 
upper  molars,  and  angular  processes  of  mandible. 
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Hcspcromys  megalotis  Merriam.  Biological  Survey  collection. 

North  Amer.  Faana,  No.  3,  pp.  63-64,  pi.  3,  figs.  1-4,  pi.  4;  September  4,  1890. 
=Pcromyscus  truei  (Shufeldt). 

lilli-  Skin  and  skull.  Adult  male.  Black  Tank,  Little  Colomdo 
Desert,  Arizona.  September  21,  1889.  Collected  by  Dr.  C.  Hart 
Merriam  and  V.  Bailey.     Original  number  502. 

Well-made  skin  in  good  condition;  skull  perfec;t. 

Peromyscus  mekisturus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  See.  Wash.,  XII,  pp.  124-125,  April  30,  1898. 

64108.  Skin  and  skull.  Adult  female.  Chalchicomula,  Puebla, 
Mexico.  March  16,  1894.  (Collected  by  E.  W.  Nelson  and  E.  A. 
(loldman.     Original  number  5951. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  left  lower 
incisor. 

Peromyscus  melanocarpus  Osgood.       Biological  Survey  <*ollection. 
Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  73-74,  March  21,  HKM. 

68610.  Skin  and  skull.  Young  adult  female.  Mount  Zempoaltepec, 
Oaxaca,  Mexico.  July  8,  1S94.  Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number  6379. 

W^ell-made  skin  in  good  condition;  skull  perfect,  except  for  l»roken  rigtit  zygoma. 

Hcspcromys  (Vesperimus)  mclanophrys  Coues. 

Proc.  Acad.  Nat.  Sci.  Pliila.,  1874,  p.  181,  I)e<-ember  15,  1S74. 
=Peromyscus  melanophrys  (Coues).     See  Allen,  Bull.  Amer.  Mas.  Nat.  Hist, 
IX,  p.  51,  March  15,  1897. 

liiBi-  Skin  and  skull.  Adult.  Santa  Efigenia,  near  Tapana,  Oax- 
aca, MexicxD.  July  11,  1871.  Collected  by  Prof.  F.  Sumichrast. 
Original  number  2.  Skin  catalogued  February  24,  1872 ;  skull, 
January  4,  1873. 

The  skin  is  in  good  condition  and  fairly  well  made  up,  except  that  tail  has  never 
been  skinneil  out.  The  following  parts  are  lacking  on  the  skull:  All  four  occip- 
ital bones,  both  malars,  and  both  angular  processes  of  the  mandible. 

The  original  label  bears  the  following  legible  measurement:  **Lg.  tot,  245 
mill. — tip  of  snout  to  tail  (below)  11  centim. — tail  135  mill. — from  tip  of  noee  to 
eye  15  mill. — ditto  to  ear  25. — ear,  exteriorly  20  mill.,  interiorly  22  mill." 

Peromyscus  merriami  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican  Border  of  the  United 
States,  p.  2,  May  25, 1896.  (Reprinted  in  Proc.  V.  S.  Nat.  Mus.,  XIX,  No.  1103, 
p.  138,  December  21,  1896.) 

511284.  Skin  and  skull.  Adult  female.  Sonovta,  on  the  Sonovta 
River,  Sonora,  Mexico.  January  21, 1894.  Collected  by  Dr.  E.  A. 
Mejirns,  U.  S.  A.,  and  F.  X.  Ilolzner.  Original  number  2815. 
International  Boundary'  Commission.  Catalogued  February  23, 
1894. 

Well-made  skin  in  goo<l  condition  ;  skull  j»erfect. 
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Peromyscus  texanus  mesomelas  Osgood.       Biological  Survey  coll. 

Proi-.  Biol.  Soc.  Wash.,  XVII,  pp.  57-58,  March  21,  1904. 

58210.  Skin  and  skull.  Adult  male.  Orizaba,  Vera  Cruz,  Mexico. 
January  20,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  nimiber  5705. 

Well-made  skin  in  good  condition  ;  skull  perfect. 

Peromyscus  leucopus'ininnesotae  Mearns. 
Proc.  Biol.  Soo.  Wash.,  XIV,  p.  154,  Augusts,  1901. 

S27I7.  Skin  and  skull.  Adult  female.  Fort  Snelling,  Hennepin 
County,  Minnesota.  November  30,  1890.  Collected  by  Dr.  E.  A. 
Mearns,  U.  S.  A.  Original  number  1181.  Catalogued  July  30, 
1S9(>. 

Well-made  skin  in  good  condition  ;  skull  |)erfect. 

Peromyscus  musculoides  Merriam.        Biological  Survey  collection. 

Proc.  Biol.  Soo.  Wash.,  XII,  p.  124,  April  30,  1898. 

()9t)()l.  Skin  and  skull.  Old  male.  Cuicatlan,  Oaxaca,  Mexico. 
October  14,  1894.  Collected  bv  E.  W.  Nelson  and  E.  A.  Cold- 
man.     Original  number  689i^. 

Well-made  skin  in  good  condition  ;  skull  perfect. 

Sitomys  musculus  Merriam.  Biological  SuiTey  collection. 

Proc.  Biol.  Sm!.  Wa.sh.,  VII,  pp.  170-171,  September  29,  1892. 

=Peromyscus  musculus  (Merriam).     See  Allen  and  Chapman,  Bull.  Amer.  Mus. 
Nat.  Hist.,  IX,  p.  203,  June  16,  1897. 

liJeu'  Skin  and  skull.  Adult  male.  Colima,  Colima,  Mexico. 
March  9,  1892.  Collected  by  E.  W.  Nelson.  Original  number 
2055. 

Well-made  skin  in  gofxi  condition;  skull  perfect. 

Peromyscus  (Megadontomys)  nelsoni  Merriam.     Biol.  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  116-117,  April  30,  1898. 

55024.  Skin  and  skull.     Adult  female.     Jico,   Vera  Cniz,  Mexico. 

July  10,  1893.      Collected  by  E.  W.   Nelson.      Original   number 

5202. 

Well-made  skin  in  gtXKl  condition;  skull  perfect,  except  foral)sence  of  last  left 
upper  molar. 

Peromyscus  musculus  nigresccns  Osgoo<l.     Biological  SuiTcy  coll. 
Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  76,  March  21,  1904. 

76827.  Skin  and  skull.  Adult  female.  Valley  of  Comitan,  Chiapas, 
Mexico.  December  9, 1895.  ColIe<5ted  by  E.W.  Nelson  and  E.  A. 
Goldman.     Original  num]>er  8719. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Peromyscus  oaxacensis  iMerriam.  Biologictil  Survey  collection. 

Prw.  Biol.  Scx\  Wash.,  XII,  p.  122,  April  30,  1898. 

68426.  Skin   and  skull.     Young  adult  male.      Cerro   San   Felipe, 
Oaxaca,  Mexico.     September  1,  1894.     (!)ollected  by  E.  W.  Nel- 
son and  E.  A.  Goldman.     Original  immber  ^5700. 
Well-made  pkin  in  j^ooil  condition;  skull  |)erfect. 

Peromyscus  mexicanus  orizabx  Merriam.  •  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  121-122,  April  3(),  1898. 

68197.  Skin  and  skull.  Adult  male.  Orizaba,  Vera  Cruz,  Mexico. 
January  29,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  5787. 

Well-made  skin  in  j?oo<i  condition;  skull  perfect. 

Peromyscus  attwateri  pectoralis  Osgood.       Biological  Sui'vey  coll. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  59-^,  March  21,  liKH. 

=Peromyscus  pectoralis  (Osgood).     See  Bailey,  Proc.  Biol.  8oc.  AVash.,   XIX. 
p.  57,  May  1,  U)06. 

81236.  Skin  and  skull.     Adult  male.     Jalpan,  Queretaro,  Mexico. 

August  30,  1896.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Original  number  10096. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  last 
upper  molars. 

Peromyscus  boylii  penicillatus  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican  Border  of  the  United 
States,  p.  2,  May  25, 1896.  (Reprinted  in  Proc.  V.  S.  Nat.  Mus.,  XIX,  No.  1103, 
p.  1.39,  December  21,  1896.) 

=Peromy8cus  boylci  rowleyi  (Allen).     See  Bailey,  North  Amer.  Fanna,  No.  25, 
p.  98,  October  24,  1905. 

fIJIJ.  Skin  and  skull.  Adult  female.  Foothills  of  Franklin  Moun- 
tains near  El  Paso,  Texas.  February  19,  1892.  Collected  by 
Dr.  E.  A.  Mearns,  U.  S.  A.,  and  F.  X.  Holzner.  Original  number 
1463.     International  Boundary  Cbmniission.     Catalogued  April  28, 

1892. 

Well-made  skin  in  good  condition ;  skull  jjerfect,  except  for  loss  of  angular  proc- 
ess of  left  half  of  mandible. 

Peromyscus  eremicus  phsurus  Osgood.         Biological  Survey  i»oll. 

Proc.  Biol.  Soo.  Wash.,  XVII,  pp.  75-76,  March  21,  1904. 

50438.  Skin  and  skull.     Adult  female.     Hacienda  La  Parada,  San 

Luis  Potosi,  Mexico.     August  20,   1892.     Collected    by   E.    W. 

Nelson.     Original  number  3227. 

Well-ma<le  skin  in  good  condition;  skull  perfect,  except  for  slight  perforations 
of  left  audital  bulla  and  left  parietal. 
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Peromyscus  polius  Osj^ood.  Biological  Survey  collection. 

Pr(K!.  Biol.  b<M'.  Wash.,  XVII,  p.  61,  March  21,  1«(H. 

9a!22().  Skin  and  skull.  Adult  female.  Colon ia  (rarciu,  Chihuahua, 
Mexico.  June  2H,  189^.  Collected  bv  E.  W.  Nelson  and  E.  A. 
(ioldman.     Original  number  13840. 

Well-uiacle  skin  in  vfoo<l  rondition  ;  flkull  perfe<*t. 

Peromyscus  prcvostensis  Osgood.         Biological  Survey  collection. 
North  Anier.  Fauna,  No.  21,  pp.  29-30,  September  26,  IWl. 

100818.  Skin  and  skull.    Adult  fejnalc.    Prevost  Island,  Queen  Char- 
lotte   Islands,    British   Columbia.     July   5,   1900.     Collected    by 
W.  H.  Osgood  and  E.  Heller.     Original  number  1135. 
Well-made  skin  in  good  condition  ;  «»kull  perfect. 

Peromyscus  oreas  rubidus  Osgood.      Biological  Survey  collection. 
Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  193-194,  December  12,  1901. 

91650.  Skin  and  skull.    Young  adult  female.     Mendocino  City,  Men- 
docino County,  California.     November  17,   1897.     Collected  by 
J.  A.  Loring.     Original  number  4925. 
Well-made  skin  in  good  condition;  skull  perfect. 

Hcspcromys  leucopus  rufinus  Merriam.        Biological  Survey  coll. 

North  Amer.  Fauna,  No.  3,  pp.  64-66,  pi.  3,  figs.  5-8,  September  4,  1890. 
=  Peromyscus  rufinus  ( Merriam ) . 

iiSii'  Skin  and  skull.     Adult  female.     San  Francisco   Mountain, 

Arizona.     August  22, 1889.     Collected  by  Dr.  C.  Hart  Merriam  and 

V.  Bailey.     Original  number  401. 

Well-made  skin  in  good  condition,  except  for  a  bare  spot  on  left  side;  skull 
perfect. 

Peromyscus  mexicanus  saxatilis  Merriam.     Biological  Survey  coll. 

Prot\  Biol.  Soc.  Wash.,  XII,  p.  121,  April  30,  1898. 

7729^).  Skin  and  skull.  Adult  male.  Jacaltenango,  Huehuetenango, 
(juatemala.  December  19,  1895.  Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number  8824. 

Well-made  skin  in  good  condition;  skull  perfect, 

Peromyscus  simulatus  Osgood.  Biological  Survey  collection. 

Proc.  Biol.  So<^  Wash.,  XVIl,  pp.  72-73,  March  21,  1904. 

55028.  Skin  and  skull.  Adult  female.  Jico,  Vera  Cruz,  Mexico. 
,Iuly  12,  1893.  C3olle(!ted  by  E.  W.  Nelson.  Original  number 
5224. 

AVell-made  nkin  in  good  condition;  skull  perfect 
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Peromyscus  spicilegus  simulus  Osgood.  Biological  Survej'  coll. 

Pror.  Biol.  Soc.  Wash.,  XVII,  pp.  64-65,  March  21,  1904. 

88088.  Skin  and  skull.  Adult  male.  San  Bias,  Tepic,  Mexico. 
April  18,  1897.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  10933. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  last 
right  upper  molar. 

Peromyscus  sitkensis  Merriam.  Biological  Survey  collection. 

Pnxr.  Biol.  Soi\  Wash.,  XI,  p.  223,  Jqly  15,  1897. 

73809.  Skin  and  skull.  Adult  male.  Sitka,  Alaska.  July  30,  1895. 
Collected  by  C.  P.  Streator.     Original  number  4720. 

Well-made  Hkin  in  good  condition;  skull  perfect. 

Hesperomys  sonoriensis  Lo  Conte. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  p.  413,  this  i)aper  was  re|)orted  favorably  for 
publication  October  25,  1858. 

=Peromy8cus  sonoriensis  (Le  Conte).     See  Mearns,  Bull.  l'.  S.  Nat.  Mus.,  No.  56, 
p.  384,  April  13,  1907. 

T^iVff*  ^kin  and  skull.  Young.  Santa  Cruz,  Sononi,  Mexico.  1851. 
Collected  by  J.  H.  Clark  on  expedition  under  conmiand  of  C^ol.  J.  D. 
Graham,  U.  S.  A.     Catalogued  May  19,  1853. 

The  skin  is  well  made  up,  probably  remade,  but  the  si)ecimen  has  a  worn  and 
dirty  look  about  it.  Skull  much  broken,  but  now  patched  up,  so  that  the 
missing  parts  are  the  two  zygomatic  arches,  the  last  left  upper  molar,  and  the 
angular,  condyloid,  and  coronoid  processes  of  the  right  half  of  the  mandible. 

Type  not  designated  by  number,  but  it  is  mentioned  as  one  **  (collected  by  the 
Boundary  Commission  under  Major  Graham.'*  Referring  to  Baird's  Mammals 
of  North  America,  page  47(5,  there  are  found  to  l>e  three  specimens  collected  by 
that  commission — nos.  144,  146,  and  147.  The  measurements  of  no.  146  agree 
very  closely  with  the  measurements  given  by  Le  Conte;  no.  144  d<^>e8  not  agree 
with  them  at  all,  and  of  no.  147  no  measurements  are  given  and  the  specimen 
itself  can  not  l)e  found.  No.  146  is  evidently  the  type.  It  was  so  considered 
and  marked  bv  Coues  in  1877. 

Peromyscus  stephensi  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XIX,  No.  1121,  p.  721,  July  30,  1897. 

6102G.  Skin  and  skull.  Adult  female.  From  the  lowest  water  on  the 
wagon  road,  in  a  canyon  at  the  eastern  ba.se  of  the  Coast  Range 
Mountains,  San  Diego  County,  near  Mexican  boundary  line,  Cali- 
fornia. May  9,  1894.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 
Original  number  3512.  International  Boundary  Commission.  Cata- 
logued November  17,  1894. 

Well-made  skin  in  good  condition.  Skull  perfect,  except  right  zygoma  broken 
and  some  slight  injury  at  liase  of  foramen  magnum. 
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Perom3rscus  taylori  subatcr  Bailey.        Biological  Survey  collection. 

North  Amer.  Fauna,  No.  25,  pp.  102-103,  lig.  15,  October  24,  1905. 

f  HiE-  ^^kin  and  skull.  Adult  female.  Bernard  Creek,  neur  Colum- 
bia, Texa.s.  February  25.  1892.  Collected  by  W.  Lloyd.  Origi- 
nal number  1122. 

Well-made  skin  in  j^ood  condition;  Hkiill  perfect. 

Peromyscus  mexicanus  teapensis  Osgood.     Biological  Survey  coll. 

Proc.  Biol.  Soc.  Waah.,  XVII,  ])p.  6^)-70,  March  21,  1904. 

100022.  Skin  and  skull.  Adult  female.  Teapi,  Tabasco,  Mexico. 
March  25,  11)00.  Collected  by  E.  W.  Nelson  and  E.  A.  (loldnmn. 
Original  number  14067. 

Well-made  skin  in  good  condition;  a  bare  spot  on  abdomen;  skull  perfetl. 
Peromyscus  tehuantepecus  Merriam.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  122,  April  30,  1898. 

75302.  Skin  and  skull.  Adult  female  (not  male  as  in  original  descrip- 
tion). Tehuantepec,  Oaxaca,  Mexico.  May  23,  1895.  Collected 
bv  E.  W.  Nelson  and  E.  A.  (loldman.     Original  number  7980. 

Well-made  skin  in  good  condition;  skull  perfet't. 

Hespcromys  texanus  Woodhouse. 

Proi*.  Acad.  Nat.  Sci.  Phila.,  VI,  |>.  242,  this  {)a|>er  was  reported  favorably  for 
])ublication  February  22,  1858. 

=Pcromyscus  texanus  (Woodhouse).    See  Meams,  Bull.  U.  S.  Nat.  Mus.,  No.  56, 
p.  404i  April  13,  1907. 

/tVA*  ii^i^  preserved  in  alcohol  and  fragments  of  skull.  Western 
Texas  on  the  Rio  Grande  near  El  Paso,  according  to  published 
statements  of  Woodhouse,  but  probably  from  south-central  Texas. 
(See  Mearns,  Bull.  U.  S.  Nat.  Mus.,  No.  56,  p.  406,  April  13, 1907.) 
Collected  bv  Dr.  S.  W.  Woodhouse,  on  Capt.  L.  Sitgreaves^s 
expedition,  probably  in  autumn  of  1852.  Skin  catalogued  April, 
1857;  skull,  January  12,  1896. 

Skin  in  alcohol,  a  miserable  looking  affair  and  much  discolored.  Feet  and 
leg  bones  comi>lete  and  perfect.  Skull  represented  by  the  greater  portion  of 
each  half  of  the  mandible,  most  of  the  rostrum,  and  a  portion  of  each  maxillary 
lx)ne,  each  piece  containing  the  two  anterior  molars. 

Type  not  designated  by  numl)er.  In  the  description  but  one  specimen  is  im- 
plied, and  in  Baird's  Mammals,  under  list  of  specimens,  2559  is  the  only  one 
having  the  data  of  Doctor  Woodhouee's  specimen.  Another  specimen,  No. 
^ViV'»  ^al>eled  '* IleKperomystexana  W.  Texas,  Dr.  Woodhouse,"  is  in  the  Museum, 
but  this  was  not  mentioned  by  Baird  and  has  not  been  regarded  as  a  type, 
although  it  may  have  been  in  the  hands  of  Dr.  Woodhouse  when  the  description 
was  written. 


140  PEIK>MYSri'8. 

Peromyscus  (Megadontomys)  thomasi  Merriam.    Biol.  Survey  ooH. 

Proa  Biol.  Soc.  Wash.,  XII,  p.  116,  fig.  20,  April  30,  1898. 

70142.  Skin  and  Hkull.     Old  male.     Mountain.s  near  Chilpancingo, 
Guerrero,  Mexico.     December  24,  1894.     C/ollected  by  E.  W.  Xel» 
son  and  E.  A.  (roldman.     Original  number  7250. 
Well-ina^le  nkin  in  gfxxl  crindition;  nkull  |>erfe<'t. 

Peromyscus  tiburonensis  Mearn.s. 

Vroc.  V.  S.  Nat.  Mus.,  XIX,  No.  1121,  p.  720,  Jaly  30,  1897. 

63186.  Skin  and  .skull.  Adult  male.  Tiburon  Island,  Gulf  of  Cali- 
fornia, Mexico.  Deceml^er  25, 1895.  Collected  by  J.  W.  Mitchell. 
Original  number  1.     Catalogued  March  16,  1896. 

Skin  in  fair  condition,  recently  made  into  a  modem  fltudy  skin,  a  nmall  area 
on  the  left  flank  without  hair;  nkull  perfect,  except  for  Kkim  of  ri^rht  malar. 

Peromyscus  tornillo  Mearns. 

Preliminary  DiagnooeHof  New  Mammals  from  the  Mexican  Border  of  the  United 
StateH,  p.  .i,  Manh  25,  1896.  (Reprinte<l  in  Proc.  U.  S.  Nat.  Mus.,  XVIIl,  No. 
1075,  p.  445,  May  23,  1896.) 

{)2{{.  Skin  and  skull.    Adult  male.     Six  miles  above  El  Paso,  Texas, 

on  the  Rio  Grande.     February  18,  1892.     Collected  by  Dr.  E.  A. 

Mearns,  U.  S.  A.,  and  F.  X.  Ilolzner.     Original  number  1458. 

International  Boundar}'  Commission.     Cattdogued  April  28,  181^. 

Well-made  skin  in  goo<l  (tondition;  skull  [)erfect,  except  for  loas  of  left  malar. 

Peromyscus  mexicanus  totontepecus  Merriam.     Biol.  Survey  coll. 

Proc.  Biol.  8oc.  Wa«h.,  XII,  pp.  120-121,  April  .30,  1898. 

68624.  Skin  and  skull.  Adult  female.  Totontepec,  Oaxaca,  Mexico. 
July  16,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  (Joldman. 
Original  number  6465. 

\Vell-ma<le  nkin  in  good  condition;  skull  i)erfect,  except  for  slightly  broken 
Ijasioccipital  and  right  zygoma. 

Hesperomys  truei  Shufeldt. 

Troc.  U.  S.  Nat.  Mus  ,  VIII,  p.  405,  pi.  21,  figs.  1,  5,  and  8,  September  14,  1885. 

=Peromy8cu8  truci  (Shufeldt).     See  Allen,  Bull.  Amer.  Mus.  Nat.   Hist.,  VII, 
p.  229,  June  29,  1895. 

JJf ![  J.  Skin,  skull,  and  skeleton.  Adult  male.  Fort  Wingate,  New 
Mexico.  March  14, 1885.  (JoUected  by  Dr.  R.  W.  Shufeldt, U.  S.  A. 
Skin  catalogued  April  17,  1885;  skull,  April  9,  1891. 

Fairly  well-made  skin  in  good  condition.  Right  fore  and  left  hind  leg  used 
for  the  Hkeleton.  Skull  with  both  malars  absent,  and  pterygoids  injured.  Two 
right  upper  and  lower  posterior  molars  and  last  left  lower  molfir  missing. 
Angular  process  of  left  half  of  mandible  broken  off.  Greater  part  of  skeleton 
seems  to  l)e  present  but  mostly  disarticulated. 

Type  designated  by  number  on  page  405  of  the  original  description,  where  it 
reads  '*  14904,*'  evidently  a  mistake  for  14954,  as  14iK)4  refers  in  the  Museum  cata- 
logue to  a  Neatoma  collected  by  Doctor  Shufeldt  at  Fort  Wingate. 
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Peromyscus  banderanus  vicinior  Osjj^ood.      Biological  Survey  coll. 

Pnx*.  Biol.  Soc.  Wash..  XVII,  pp.  68-69,  March  21,  1904. 

126508.  Skin  and  skull.  Adult  male.  La  Salada,  Michoacan,  Mex- 
ico. March  28,  1903.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  numl^er  16210. 

Well-made  skin  in  pcKxl  condition;  nkull  perfect. 

Peromyscus  xenurus  Osgood.  Biological  Survey  collection. 

Pn)c.  Biol.  Soc.  Wash.,  XVII,  p.  67,  March  21,  1904. 

,J^>4518.  Skin  and  skull.  Adult  female.  Dumngo,  Durango,  Mexico. 
July  1,  1898.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  12677. 

Well-made  ykin  in  good  condition;  nkull  perfec^t,  except  for  absenci*  of  last 
ripht  and  left  upper  molars. 

Peromyscus  melanotis  zamelas  Osgood.       Biological  Survey  coll. 

!*roo.  Biol.  Soc.  Wash.,  XVII,  p.  59,  March  21,  1904. 

98197.  Skin  and  skull.  Adult  female.  Colonia  Garcia,  Chihuahua, 
Mexico.  July  24,  1899  (not  July  23,  1899,  as  in  original  descrip- 
tion). Collected  by  E.  W.  Nelson  and  E.  A.  Goldman.  Oiiginal 
number  18915. 

Well-made  skin  in  g<Kxl  »'ondition;  skull  jHjrfei't. 

Peromyscus  melanophrys  zamorae  Osgood.  Biological  Survey  coll. 
PriM!.  Biol.  Soc.  Wash.,  XVII,  pp.  65-66,  March  21,  1904. 

120288.  Skin  and  skull.  Adult  male.  Zamora,  Michoacan.  Mexico. 
January  20, 1908.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  15783. 

Well-made  skin  in  good  condition;  skull  perfe<*t. 

Peromyscus  zarhynchus  Merriam.         Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  117,  April  :H0,  1898. 

76119.  Skin  and  skull.  Adult  female.  Tumbala,  Chiapas,  Mexico. 
Octol>er  26, 1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  8606. 

Well-made  skin  in  j?<)ck1  condition;  skull  perfei^t. 

Peromyscus  zelotes  Osgood.  Biological  Survey  collection. 

Proc.  Biol.  So<;.  Wash.,  XVII,  pp.  67-68,  March  21,  1904. 

50480.  Skin  and  skull.  Adult  female.  Querendaro,  Michoacan, 
Mexico.  August  8,  1892.  Collected  by  E.  W.  Nelson.  Original 
number  8056. 

Well-made  skin  in  ;;ood  condition;  ttkuU  \>eTlwil, 
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Genus  NYCTOMYS. 

Sitomys  (Rhipidomys)  decolorus  True. 

Proo.  U.  S.  Nat.  Mus.,  XVI,  Xo.  963,  p.  689,  Febrnar>'  5,  1894. 

=Nyctomy8  decolorus  (True).     See  Bangs,  Bull.  Mus.  Comp.  Zool.,  XXXIX, 

p.  30,  April,  1902. 

^HII*  ^1^1"  ^^^  skull.  Young  adult  female.  Kio  de  Ian  Piedras, 
Honduiti.s.  Nov(Miiber  17,  1S9().  (Not  Dec.  11, 189<),  as  in  original 
description.  The  original  label  is  marked  thus:  "  17  11.90."  The 
''  7"  is  rather  blotted,  but  scarcely  looks  like  a  '*2.'')  Collected 
by  Erich  Wittkugel. 

Original  number  \K     Catalogued  August  12,  1898. 

Well-made  pkin  in  good  condition;  skull  with  nearly  all  of  each  zygoma  broken 
away;  otherwise  complete. 

Type  not  designatecl  as  such  by  number,  but  the  single  specimen  is  referred 
to  by  numl)er. 

Genus  TYLOMYS. 

Tylomys  buUaris  Merriam.  Biological  Survey  collection. 

Proc.  Wawh.  Aca<i.  Sc!i.,  Ill,  p.  561,  Xovember  29,  1901. 

76058.  Skin  and  skull.  Immature  male.  Tuxtla,  Chiapas,  Mexico. 
SeptemlK^r  7,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  S4<)6. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  nasals. 

Tylomys  tumbalensis  Merriam.  Biological  Survey  collection. 

PrcK'.  Wash.  Acad.  8ci.,  Ill,  pp.  560-561,  Xovember  29,  1901. 

76059.  Skin  and  skull.  Young  adult  male.  Tumbala,  Chiapas, 
Mexico.  October  23, 1895.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  8568. 

Well-made  skin  in  good  condition;  skull  jHjrfect. 

Genus  OTOTYLOMYS. 
Ototylomys  phyllotis  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  S<ri.,  Ill,  pp.  562-^6:^,  November  29,  1^)1. 

108099.  Skin  and  .skull.  Old  male.  Tunkas,  Yucatan,  Mexico. 
Februarv  17,  1901.  Collected  hv  E.  W.  Nelson  and  E.  A,  Gold- 
man.     Original  nmnl>er  14551. 

Well-niadt^  skin  in  good  (H>ndition;  skull  perfect. 

Ototylomys  phyllotis  phaeus  Merriam.  Biological  Survey  coll. 

IVoc.  Wash.  Acad.  Sci.,  Ill,  p.  5(>3,  Novemlwr  29,  1901. 

107940.  Skin  and  .skull.  Adult  female.  Apazot<\  nejir  Yohaltun, 
Cumpech«%  Mexico.  Decemlier  28,  1900.  (>)llected  by  E.  W. 
Nelson  and  E.  A.  (iroldman.     Original  luunbor  14369. 

W(rll-inade  skin  in  pwxl  condition,  except  for  bare  space  on  left  shoulder;  left 
ear  attached  to  skin  with  thread;  skull  ijerfect. 


ETJNE0MY8— OXYMYCTEKU8 — REITHRODON — MU8.  143 

Genus  EUNEOMYS. 

Euneomys  petersoni  Allen. 

Bull.  Amer.  xMns.  Nat.  Hist.,  XIX,  p.  192,  May  9,  190.S. 

84U>8.  Skin  tind  skull.  Adult  female.  Upper  llio  Chioo  de  Santa 
Cruz,  near  the  Cordilleras,  Patagonia.  February  10,  1897.  (^/ol- 
lected  by  O.  A.  Peterson.  Original  number  390.  Catalogued 
March  iJi,  1898. 

WVll-mado  bkin  in  pcxxi  condition;  skull  slightly  (lamaj?e<l;  pterygoids  absent, 
left  hiilla  broken,  tip  of  right  nasal  broken,  Ixith  antrular  processes  of  lower  jaw 
broken  awav. 

Genus  OXYMYCTERUS. 

Oxymycterus  microtus  Allen.' 

Bull.  Amer.  Mus.  Nat.  Hist,  XIX,  p.  189,  May  9,  1903. 

84234.  Skin  and  skull.  Adult  male.  Pacitic  slope  of  the  Cordilleras 
near  the  head  of  the  Rio  Chico  de  Santa  Cruz,  l^atagonia.  March 
7,  1897.  Collected  by  O.  A.  Peterson.  Original  number  570. 
Catalogued  March  10,  1898. 

Wcll-niade  skin  in  goo«l  condition;  skull  iK*rfe<*t,  except  that  left  zygoma  is 
broken. 

Genus  REITHRODON. 

Reithrodon  hatcheri  Allen. 

Bull.  Amer.  Mus.  Nat.  Hist,  XIX,  p.  191,  May  9,  1903. 

84210.  Skin  and  skull.  Adult  male.  PaciHc  slope  of  the  Cordilleras, 
head  of  the  llio  Chico  de  Santa  C'ruz,  Patagonia.  Marc^h  11, 1897. 
Collected  by  O.  A.  Peterson.  Original  number  600.  Catalogued 
March  16,  1S98. 

Well-made  skin  in  good  (H:>ndition,  but  lucks  left  fore  and  right  hind  legs.  [It* 
was  Mr.  Peterson's  (rustom  to  save  a  giKni  many  skeletons  of  the  animals  he  had 
skinned  or  to  make  up  the  skins  of  the  animals  he  had  saved  for  skeletons.] 
The  skeleton  of  this  individual  was  probably  saved,  but  there  is  no  re<H)rd  of  its 
l)eing  in  the  Museum.  Skull  |K^rfect  except  condyle  of  right  half  of  mandible 
broken  off,  and  corresjwnding  angular  process  is  slightly  damaged. 

Genus  MUS. 

Mus  albigularis  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  14(V2,  p.  440,  May  i;5,  1905. 

125*J58.  Skill  and  skull.  Adult  male.  Mount  Ajio  (7,6(K)  feet  alti- 
tude), southern  Mindanao,  Philippine  Islands.  July  H,  IJKM.  Col- 
lected })V  Dr.  E.  A.  Mearns,  V,  S.  A.  Original  number  5699. 
Cabilogucd  DccembcM-  12,  1904. 

Well-made  ^*kin  in  good  condition;  r^kull  perfect. 
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Mus  anambae  Miller. 

Proc.  Wash.  Actul.  Sci.,  II,  p.  205,  August  20,  1900. 

101737.  Skin  and  skull.    Adult  female.    Pulo  Jimaja,  Anamba Islands, 

South  China  Sea.     September  21,  1899.     Collected  bv  Dr.  W.  L. 

Abbott.    'Catalogued  January  20,  1900. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  al«en(»  of  nialars 
and  both  pterygoids. 

Mus  vulcani  apicis  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  447,  May  13,  1906. 

125229.  Skin  and  skull.  Adult  female.  Summit  of  Mount  Ape 
(altitude  about  9,700  feet),  southern  Mindanao,  Philippine  Islands. 
June  t>,  1904.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original 
number  5709.     Catalogued  December  12,  1904. 

Well-made  skin  in  goo<i  condition;  skull  damaged  in  pterygoid  region,  a 
diagonal  hole  in  brain-case  across  posterior  portion  of  parietals,  and  free  end  of 
left  nasal  broken  away. 

Mus  aquilus  True. 

I*roc,  r.  S.  Nat.  Mus.,  XV,  No.  915,  p.  460,  fig.  1,  October  26,  18»2. 

iH8i-  ►'^kin  and  skull.  Adult  male.  Mt.  Kilimanjaro,  German 
East  Africa;  altitude,  8,000  feet.  April  11,  1888.  Collected  by 
Dr.  W.  L.  Ablx)tt.     Catalogued  June  24,  1890. 

Skin  in  goo<l  condition,  fairly  well  made  up  ;  skull  has  the  right  posterior  and 
Imsal  portion  of  brain  case  broken  away.    The  specimen  was  killed  by  a  hawk. 

Mus  asper  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  145,  pi.  5.,  fig.  3,  April  21,  1900. 

86767.  Skin  and  skull.     Adult  female.     Khow  Sai  Dow  (1,<KX)  feet) 
Trong  (or  Tarang),  lower  Siam.     February  2,  1899.     Collect^  by 
Dr.  W.  L.  Abbott.     Catalogued  July  19,  1899. 
Well-made  skin  in  good  condition;  skull  i)erfec^t. 

Mus  atratus  Miller. 

Proc.  V.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  767,  pi.  41,  fig.  5;  pi.  42,  figs.  5,  m; 
May  28,  1902.  Name  preoccupied  by  Mus  atratus  Philippi.  (Annales  del 
Museo  Nacional  de  Chile,  Kntrega,  XIV,  p.  57,  1900.) 

=  Mus  atridorsum  Miller.     See  Proc.  Biol.  So<\  Wa.sh.,  XVI,  p.  50,  Man»h  19, 
1903. 

111808.  Skin  and  skull.  Adult  female.  Barren  Island,  Andaman 
Islands.  January  7,  1901.  Collected  by.  Dr.  W.  L.  Abbott 
Original  number  818.     Catalogued  August  17,  1901. 

Well-inade  skin  in  good  condition:  skull  perfect. 
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Bullimus  bagobus  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  450,  May  11,  1906. 
=  Mus  bagobus  (Meanw).    See  Thomas,  Proc.  Zool.  Soc.  London,  1907,  p.  141. 

125248.  Skin  and  skull.  Adult  female.  Todaya  (altitude  4,000  feet) 
Mount  Apo,  southern  Mindanao,  Philippine  Islands.  July  13, 
1904.  Collected  by  Dr.  E.  A.  Meams,  U.  S.  A.  Original  number 
57l>9.     Catalogued  December  12,  1904. 

T'airl y  well-made  skin  in  fair  condition,  slight  loss  of  hair  on  lower  aUUmien; 
skull  perfet*t. 

Mus  balae  Miller. 

Smithsonian  Miseell.  Coll.,  XLV,  No.  1420,  p.  l^;^,  November  6,  1903. 
1217S1.  Skin  and  skull.     Adult  female.    Tana  Bala,  Batu  Islands, 
off  west  coast  of  Sumatra.     February  12,  1903.     Collected  by  Dr. 
\V.  L.  Abbott.    Original  number  2274.    Catalogued  August  2, 1903. 

Well-made  skin  in  good  condition;  skull  perfect. 

Mus  batamanus  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1502,  p.  (>54,  January  16,  1907. 

143232.  Skin  and  skull.     Adult  male.     Senimba  Bay,  Batam  Island, 

Rhio-Linga  Archipelago.     March  30, 1906.     Collected  by  C.  I^den 

Kloss.     Original  number  75.     Catalogued  June  19,  1906. 

Well-made  skin  in  good  condition;   skull  perfect,  except  that  botli  lower 
incisors  are  broken  off  to  alveoli. 

Mus  bentincanus  Miller. 

Smithsonian  Miseell.  Coll.,  XLV,  No.  1420,  p.  38,  November  6,  1903. 
l<>42f>9.  Skin  and  skull.     Adult  female.     Bentinck  Island,  Mergui 
Archipelago.     March  11,  1900.     Collected  by  Dr.  W.  L.  Abbott. 
Original  number  348.     Catalogued  November  5,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 

Mus  burrescens  Miller. 

Pr<K'.  V.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  771,  May  28,  1902. 

111789.  Skin  and  skull.  Adult  female.  Great  Nicobar,  Nicobar 
Islands.  March  12,  1901.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  926.     Catalogued  August  14,  1901. 

Well-made  skin  in  gooil  condition;  skull  perfect. 

Mus  burrulus  Miller. 

Proc.  U.  S.  Nat.  Mm*.,  XXIV,  No.  1269,  p.  770,  May  28,  1902. 

111817.  Skin  and  skull.  Adult  male.  Car  Nicobar,  Nicobar  Islands. 
January  25,  1901.  Collected  by  Dr.  W.  L.  Abbott.  Original 
number  865.     Catalogued  August  15,  1901. 

Well-made  skin  in  gcKxl  condition;  skull  i)erfect. 
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Mus  burrus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  768.  May  28,  1902. 

111811.  Skin  and   skull.     Adult   female.     Trinkut  Island,  Nieobar 

Islands.     February   5,  1902.     Collected   by    Dr.  W.  L.  Abbott. 

Ori^^inal  number  881.     Catalogued  August  14,  1901. 

Well-made  skin  in  good  (condition;  skull  nearly  iwrfect,  a  piece  of  left  ptery- 
goid and  nearly  all  of  the  left  coronoid  pr(x».ess«  of  mandible  miaeing. 

Mus  surifer  butangensis  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  190,  December  21,  1900. 

104309.  Skin  and  skull.  Adult  male.  Pulo  Adang,  Butang  Islands, 
oflF  west  coast  of  .Malay  Peninsula.  Deceml)er  1(5, 1899.  Collected 
by  Dr.  W.  L.  Abbott.  Original  number  157.  Catalogued  Novem- 
ber 5,  1900. 

Well-ma<le  skin  in  g<K)<l  condition;  skull  [jcrfect. 

Mus  carimatae  Miller. 

Proc.  r.  8.  Nat.  Mus.,  XXXI,  No.  14K1,  p.  59,  .July  23,  1906. 

r2507l>.  Skin  and  skull.  Adult  male.  Telok  Pai,  Karimata  Island, 
off  west  coast  of  Borneo.  August  20,  190-1.  Collected  bj'  Dr. 
\V.  L.  Abbott.     Original  number  3612.     Catalogued  Decembers, 

1904. 

Well-made  skin  in  good  condition;  skull  i>erfe<'t. 

Mus  casensis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  38,  Novembt»r  H,  19o:{. 

104249.  Skin  and  skull.  Adult  male.  Chance  Island,  Mergui  Archi- 
pelago. Decemlier  28,  1899.  CollecU^d  by  Dr.  W.  L.  Abbott 
Original  number  188.     Catalogued  Noyember  5,  1900. 

F'airly  well-made  skin  in  good  condition,  end  of  tail  lost  during  life;  skall 
perfect. 

Mus  catellifer  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1:^17,  p.  464,  February  3,  1903. 

114590.  Skin  and  skull.  Adult  female.  Pulo  Mansalar,  off  Tapanull 
Bay,  west  coast  of  Sumatra.  March  3,  1902.  Collected  b\^  Dr. 
W.  L.  Abbott.  Original  number  1587.  Catalogued  September  3, 
1902. 

Well-made  skin  in  good  condition;    skull  perfect,  except  for  broken  right 
upper  incisor. 

Mus  clabatus  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  59(),  December  18,  1906. 
124888.  Skin  and  skull.     Adult  female.     Klabat  Ifeiy,  island  of  I^nka, 
east  of  Sumatra.     June  25, 1904.     Collected  bv  Dr.  W.  L.  Abbott. 
Original  number  8439.     Catalogued  December  3,  1904. 

Well-made  skin  in  good  condition;  skull  considerably  damageil,  posterior  left 
half  o(  bruin  case  broken  avfay,  a\u\  t\^\\\,  xamw^i  vi(  vvmudible  broken  in  two. 
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Mus  commissarius  Mearns. 

FnH'.  [J.  8.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  449,  May  13,  1905. 

r25213.  Skin  and  skull.  Adult  female.  Military  commissary  build- 
ing at  Davao,  southern  Mindanao,  Philippine  Islands.  July  19, 
11H)4.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original  number 
hlU.     Catalogued  December  12,  19<)4. 

Fairly  well-made  skin  in  fair  condition,  eorae  naked  spots  on  l)elly;  skull  jwr- 
feot,  except  loss  of  i)terygoid8. 

Mus  crcmorivcnter  Miller. 

Proc.  Biol.  8oc.  \Va«h.,  XIII,  p.  144,  pi.  5,  %.  2,  April  21,  1900. 

86770.  Skin  and  skull.  Adult  male.  Khow  Xok  Ram  (3,000  feet), 
Trong  (or  Tarang),  lower  Siam.  January  16,  1899.  Collected  by 
Dr.  W.  L.  Abbott.     Catalogued  July  19,  1899. 

Well-made  skin  in  ^ood  condition;  skull  perfect,  except  loss  of  2  or  3  mm.  of 
dintal  end  of  left  nasal. 

Mus  defua  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  635,  December  28,  1900. 

83837.  Skin  and  skull.     Adult  male.     Mount  Coffee  (400  to  500  feet), 

Liberia.  West  Africa.     May  3,  1897.     Collected  by  R.  P.  Currie. 

Original  number  53.     Catalogued  September  30,  1897. 

Well-mafle  skin  in  good  condition;  skull  perfect,  except  right  pterygoid  mis- 
sing and  Kome  injury  about  the  foramen  magnum. 

Mus  domelicus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  39,  November  6,  1903. 

104257.  Skin  and  skull,  .^dult  female.  Domel  Island,  Mergui 
Archipelago.  February  24, 1900.  Collected  by  Pr.  W.  L.  Abbott. 
Original  number  320.     Catalogued  November  5,  1900. 

Well-made  skin  in  good  condition;  skull  with  both  zygomata  and  both  con- 
dyloid processes,  and  last  upper  molar,  right  side,  lacking. 

Mus  domitor  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  461,  February  3,  1903. 

114t)21.  Skin  and  skull.  Adult  female.  Pulo  Mansalar,  at  entrance 
to  Tapanuli  Bay,  west  coast  of  Sumatra.  March  4,  1902.  Col- 
lected by  Dr.  W.  L.  Abbott.  Original  number  1592.  Catalogued 
September  3,  1902. 

Well-made  skin  in  good  condition;  skull  perfect. 

Mus  enganus  Miller. 

Proc.  U.  8.  Nat.  Mus.,  XXX,  No.  1472,  p.  821,  June  4,  1906. 

140976.  Skin  and  skull.  Adult  male.  Elngano  Island,  west  of  Suma- 
tra. December  4,  1904.  Collected  by  Dr.  W.  L.  Abbott.  Orig- 
inal number  ^823.     Catalogued  July  18,  1905. 

Well-made  nkin  in  good  condition;  skull  perfect,  except  loss  of  pterygoids. 
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Mu8  exulans  Peak. 

U.  S.  KxploriDg  Kxijeditiofif  VIII,  Mammalia  and  Omithologv,  p.  47,  1848. 

lilSi).  Mounted  skin  with  skull  inside.  Tahiti,  Society  Islands, 
Pacific  Ocean.  Collected  by  U.  S.  Exploring  Expedition.  C5ata- 
logiied  Decemlier  2«J,  I8i>l». 

Sfieciiiien  oM,  dirty,  iriuch  bleached,  tail  broken  off,  batatili  preeent. 

It  wafi  nioiuitecl  on  a  walnut  stand  with  this  inscription  painted  on  the  bottom: 
'*  I  37:^    MiiH  exulaiii^,  Peale  (Tyfie*  |  ( Mus  penicillatus,  Goold)  |  Tahiti  Rat  | 
•Society  Id.**.  T.  K.  Peale  \  /'    This  Hf^ecimen  is  accordingly  considered  the  t^-pc 
rather  than  any  of  the  other  sriecinu^ni)  erjllected  by  the  Exploring  Expedition 
frr>ni  widely  seiiarate<l  inlamls  in  the  Pacific. 

Mus  ferreocanus  Miller. 

Pro*-.  Biol.  SfK-.  Wash.,  Xlll,  p.  144),  pi.  3,  fig.  2,  and  pi.  4,  fig.  2,  April  21, 1900. 

80737.  Skin  and  skull.     Adult  female.    Khow  Xok  Ram  (3,00()  feet), 

Tron^  (or  Tarang),  lower  Siam.     Januar\'  15,  1899.     Collected  by 

Dr.  W.  L.  Abbott.     Catalogued  July  19,  1899. 

Well-niaile  i^kin  in  grxKi  a^ndition,  except  a  slight  scar  on  the  lower  back; 
nkull  perfect. 

Mus  firmus  Miller. 

l*ro<-.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  155,  June  11,  1902. 

113038.  Skin  and  skull.     Adult  female.     Linga  Island,  Bhio-Langa 
Archipelago.     August  25,  lJ)ol.     Collected  by  Dr.  W.  L.  Abbott 
Original  number  1215.     Catalogued  January  25,  1902. 
Well-made  skin  in  good  condition;  skull  perfect. 

Mus  surifer  flavidulus  Miller. 

Pro<r.  Biol.  8fx-.  Wash.,  XIII,  p.  189,  December  21,  1900. 

104330.  Skin  an(l  skull.  Adult  female.  Pulo  Lankawi,  oflF  west 
coast  of  Malay  Peninsula.  December  4,  1899.  Collected  by  Dr. 
W.  L.  Abbott.     Original  numl)er  109.     Catalogued  November  5, 

1900. 

Well-made  skin  in  good  condition;  skull  perfect 

Mus  flavivcntcr  Miller. 

Proc.  Wash.  Aoa«l.  Sci.,  II,  p.  204,  August  20,  1900. 

101739.  Skin  and  .skull.  Adult  male.  Pulo  Jimaja,  Anamba Islands, 
South  China  Sea.  Septeml)er  IS,  1899.  Collected  by  Dr.  W.  L 
AbV)ott.     Catalogued  January  20,  1900. 

Well-iua<le  Mn  in  jrootl  condition;  skull  perfect,  except  for  loss  of  right  malar. 

Mus  flebilis  Miller. 

Proc.  r.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  762,  pi.  41,  fig.  2;  pi.  42,  figs.  2,  2a; 
Mav  2S,  l<K)2. 

111841.  Skin  and  .skull.  Adult  female.  Henry  I^awrence  Island, 
Andaman  Lsland.s.  January-  9,  1901.  Collected  by  Dr.  W.  L.  Ab- 
FK)tt.     Original  number  827.     Catalogued  August  15,  1901. 

U'eJl-niade  wkin  \\\  j»()od  coi\d\V\on;  ^VlviW  \v^tW*X,. 
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Mus  fremens  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  154,  June  11,  1902. 

113087.  Skin  and  skull.     Adult  male.     Sinkep  Island,  Rhio-Linga 
Archipelago.     September  4, 1901.    Collected  by  Dr.  W.  L.  Abbott. 
Original  numlwr  1273.     Catalogued  January  29,  1902. 
Well-made  skin  in  good  condition;  skull  perfect. 

Mus  gilbivcnter  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  85,  November  6,  1903. 

104153.  Skin   and  skull.      Adult  male.      Sullivan    Island,   Mergui 
Archipelago.     February  2,  1900.     Collected  by  Dr.  W.  L.  Abbott. 
Original  number  295.     Catalogued  November  3,  1900. 
Well-made  skin  in  good  condition;  nkuU  i)erfect. 

Mus  arianus  griseus  True.     Cotyi>es. 

Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  976,  p.  8,  May  8, 1894. 

No  type  is  mentioned,  so  that  the  three  following  specimens 
designated  by  numbers,  upon  which  the  description  of  the  species  is 
based,  are  taken  as  cotypes.  They  were  all  collected  by  Dr.  W.  L. 
Abbott  in  Kashmir  in  1891,  prepared  as  skins  and  skulls.  Cata- 
logued May  9,  1892. 

Hi^l-  Adult  female.  Central  Kashmir  (8,500  feet),  in  pine  forest 
October  8,  1891. 

Skin  fairly  well  made,  in  good  condition;  nkull  ha.s  posterior  and  basal  parts 
of  brain  case  cut  away. 

f  n  o4-  Young  adult  male.  Pir  Panjal  Range,  Kashmir.  August  31, 
1891. 

Skin  fairly  well  made,  in  good  condition;  skuii  perfect.  ^ 

ffiii.  Male,  apparently  young.  Mountains  of  central  Kashmir. 
September  13,  1891. 

Skin  fairly  well  made,  in  fairly  goo<l  condition;  skull  can  not  be  found. 

Mus  integer  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  119,  March  26,  1901. 

104837.  Skin  and  skull.  Adult  male.  Sirhassen  Island,  Natuna  Is- 
lands. June  7,  1900.  Collected  by  Dr.  W.  L.  Abbott.  Original 
number  455.     Catalogued  December  19,  1900. 

Well-made  nkin  in  good  condition;  skull  i)erfect. 

Mus  julianus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  34,  November  6,  1903. 

112393.  Skin  and  skull.  Adult  female.  St.  Julian  Island,  South 
China  Sea.  June  2,  1901.  CoHected  by  Dr.  W.  L.  Abbott. 
Original  number  987.     Catalogued  November  11,  1901. 

Well-made  skin  in  good  condition;  skull  perfect,  except  tip  of  nasals bv^kfi^w. 
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Mus  kelleri  Mearns. 

Proc.  r.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  444,  May  13,  19a5. 

125278.  Skin  and  nkull.  Adult  female.  Davao,  southern  Min 
Philippine  Islands.  July  20, 1J»04.  Collected  by  Dr.  E.  A.  A! 
U.  S.  A.     Original  number  5738.     Catalogued  December  13 

Well-niade  flkiii  in  good  condition;  skull  perfect,  except  for  lo«  of  pti 
and  tip  of  left  lower  incwor. 

Mus  vociferans  lancavensis  Miller. 

Proc.  Biol.  Soc.  Wai»h.,  XIII,  p.  188,  December  21 ,  1900. 
104173.  Skin   and  skull.     Adult  female.     Pulo  Lankawi,  of 
coast  of  Malay  Peninsula.     December  6,  1899.     Collected  1 
W.  L.  Abbott.     Original  numV>er  122.     Catalogued  Noven 
1900. 

Well-made  skin  in  jijood  cx)ndition;  skull  perfect. 
Mus  lingensis  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  206,  August  20,  1900. 

I01f)14.  Skin  and  skull.      Adult  male.      Linga   Island,  Rhio 

Archipelago.     July  15,  1899.     Collected  by  Dr.  W.   L.  A 

Catalogued  January  19,  19(K). 

Well-made  skin  in  gofxi  condition,  but  pelage  worn;  skull  perfect,  ei 
loss  of  l)oth  malars,  both  pterygoids,  and  right  upper  incisor. 

Mus  lucas  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  30,  November  6,  1903. 

104190.  Skin  and  skull.     Adult  female.     St.  Luke  Island,  ] 
Archipelago.     January  20,  1900.     Collected  by  Dr.  W.  L.  I 
Original  numl>er  253.     Catalogued  November  5,  1900. 
Well-made  skin  in  good  condition;  skull  j>erfect. 

Mus  lugcns  Miller. 

Smithsonian  Miscall.  Coll.,  XLV,  No.  1420,  p.  3:^,  November  6,  1903. 

121533.  Skin  and  skull.  Adult  female.  North  Pagi  Island,  c 
cosist  of  Sumatra.  November  15,  1902.  Collected  by  Dr. 
Abbott.     Original  number  204«.     Catalogued  July  29,  19()^ 

Well-made  skin  in  goo<l  condition;  skull  perfet^t. 

Mus  luteolus  Miller. 

Smithsonian  Mistx?ll.  (^oll.,  XLV,  No.  1420,  p.  36,  Novemljer  6,  1903. 

104276,  Skin  and  skull.  Adult  female.  St.  Matthew  Islan* 
gui  Archipelago.  January  15,  1900.  Collected  by  Dr. 
AblK)tt.     Original  numln^r  226.     Catalogued  November  6, 

Well-made  skin  in  g<xxl  condition;  skull  |)erfect,  except  loes  of  riglit 
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Mus  magnirostris  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  441,  May  13,  1905. 

125212.  Skin  and  skull.  Adult  female.  ZamV)oanga  (old  Spanish 
hospital),  western  Mindanao*  Philippine  Islands.  January  15, 1904. 
Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original  number  5639. 
Catalogued  December  12,  1904. 

Wtill-made  pkin  m  gCMwl  condition ;  skull  perfect,  excepf  for  lops  of  left  pterygoid. 

Mus  masae  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  32,  November  6,  1903. 

121822.  Skin  and  skull.  Adult  female.  Tana  Masa,  Batu  Islands, 
off  west  coast  of  Sumatra.  February  21,  1903.  Collected  by  Dr. 
W.  L.  Abbott.     Original  number  2327.     Catalogued  August  2^ 

19o:]. 

Well-made  skin  in  gooil  condition;  skull  i)erfect. 

Mus  matthaeus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  29,  November  6,  1903. 

104159.  Skin  and  skull.  Adult  male.  St.  Matthew  Island,*  Mergui 
Archipelago.  January  18, 1900.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  243.     Catalogued  November  3,  1900. 

Well-made  skin  in  good  condition;  skull  perfect,  except  that  pterygoids  are 

broken. 

Mus  niindanensis  Mearns. 

Proc.  T7.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  442,  May  13,  1905. 

125274.  Skin  and  skull.     Adult  male.     Todaya  (altitude  4,000  feet), 

Mount  Apo,  southern  Mindanao,  Philippine  Islands.     July  9, 1904. 

Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.     Original  number  5719. 

Catalogued  December  13,  1904. 

Fairly  well-made  skin  in  good  condition;  skull  perfet^t,  except  that  pterygoids 
are  broken. 

Mus  obscurus  Miller. 

Pr(K-.  Wash.  Acad.  Sci.,  II,  p.  213,  August  20, 1900.     Preoccupied  by  Mus  oltticurus 
Waterhouse.     (Proc.  Zool.  Soc.  London,  V,  p.  19, 1837.) 

=Mus  pullus  Miller.     Proc.  Biol.  Soc.  Wash.,  XIV,  p.  178,  September  25, 1901. 

1017*)4.  Skin  and  skull.  Adult  male.  Pulo  Tioman,  off  southeast 
coast  of  the  Malay  Peninsula.  October  1,  1899.  Collected  by 
Dr.  W.  L.  Abbott.     Catalogued  January  20,  1900. 

Well-made  nkin  in  gfxxl  condition,  except  tip  of  tail  nhriveled  and  a  small  bare 
spot  on  l>elly;  nkull  perfect. 
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Mus  pagensis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  39,  Novembers,  1903. 

121629.  Skin  and  skull.  Adult  male.  South  Pagi  Island,  off  west 
coast  of  Sumatra.  December  23,  1902.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2153.     Catalogued  July  31,  1903. 

Well-mac U'  ekin  in  goo<i  condition;  skull  i)erfeet. 

Mus  pannosus  Miller. 

Proc.  Biol.  Soi!.Wa8h.,  XIII,  p.  190,  December  21,  1900. 

104110.  Skin  and  skull.  Adult  male.  Pulo  Adang,  Butang  Islands, 
west  coast  of  Malay  Peninsula.  December  14,  1899.  Collected 
by  Dr.  W.  L.  Abbott.  Original  num>)er  146.  Catalogued  JSiovem- 
ber  2,  1900. 

Well-made  skin  in  good  condition;  skull  pt»rfect. 

Mus  pantarensis  Mearns. 

Proc.  I^  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  448,  May  13,  1905. 

123294.  Skin  and  skull.  Adult  female.  Pan  tar  (altitude  1,907  feet), 
Mindanao,  Philippine  Islands.*  Septeml)er  4,  1903.  Collected  by 
Dr.  E.  A.  Mearns,  U.  S.  A.  Original  number  5622.  Catalogued 
January  28,  1904. 

Fairly  well-made  skin  in  good  condition;  nkull  perfe<'t,  except  that  pter>'goid8 
and  right  coronoid  process  are  broken  away. 

Mus  pellax  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  147,  April  21,  1900. 

86755.  Skin  and  skull.  Adult  female.  Khow  Sai  Dow  (1,000  feet), 
Trong  (or  Tarang),  lower  Siam.  February  5,  1899.  Collected  by 
Dr.  W.  L.  AblK)tt.     Catalogued  July  19,  1899. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  loss  of  left  malar 
and  lx)th  pterygoids. 

Mus  puUiventer  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  765,  pi.  41,  fig.  3;  pi.  42,  figs.  3,3a; 
May  28,  1902. 

111790.  Skin  and  skull.  Adult  female.  Great  Nicobar  Island,  Xico- 
bar  Islands.  March  12,  1901.  Collected  by  Dr.  W.  L.  Abbott 
Original  number  927.     Catalogued  August  14,  1901. 

Well-made  skin  in  good  condition;  skull  i)erfect,  exct^pt  for  loss  of  left  malar. 

Mus  tullbergi  rostratus  Miller. 

Pnx".  Wash.  Acad.  Sci.,  II,  p.  637,  December  28,  1900. 

83836.  Skin  and  skull.  Adult  male.  Mount  Coffee  (400  to  500  feet), 
Liberia,  West  Africa.  May  7,  1897.  Collected  by  E.  P.  Carrie. 
Original  number  60.     Catalogued  September  30,  1897. 

Well-made  skin  in  jrowl  condition;  nkull  perfect. 
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Mus  serutus  Miller. 

I*roo.  i\  S.  Nal.  Mus.,  XXXI,  No.  1481,  p.  59,  July  23,  1906. 

125032.  Skin  and  skull.  Adult  male.  Pulo  Serutu,  Karimata  Islands, 
off  west  coast  of  Borneo.  August  17, 1904.  Collected  b\'  Dr.  W.  L. 
AI)bott.     Original  number  3590.     Catalogued  December  7,  1904. 

Well-made  flkin  in  };oo<l  condition;  skull  perfect. 
Mus  siantanicus  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  210,  fig.  116,  August  20,  1900. 

101705.  Skin  and  skull.  Adult.male.  Pulo  Siantan,  Anamba  Islands, 
South  China  Sea.  September  11,  1899.  Collected  by  Dr.  W.  L. 
Abbott.     Catalogued  January  19,  1900. 

Fairly  well-made  skin  in  good  condition;  skull  perfect,  except  for  loss  of  both 
malars. 

Mus  simalurensis  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  458,  February  3,  1903. 

114210.  Skin  and  skull.  Adult  female.  Simalur  Island,  off  west 
coast  of  Sumatra.  December  14,  1901.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  1372.     Catalogued  August  27,  1902. 

Well-made  skin  in  good  condition;  skull  perfect. 

Mus  soccatus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  ]).  30,  November  6,  1903. 

121549.  Skin  and  skull.     Adult  male.     North  Pagi  Island,  off  west 
coast  of  Sumatra.     December  29,  1902.     Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2183.     Catalogued  July  29,  1903. 
Well-made  skin  in  good  condition;  skull  perfect. 

Mus  stoicus  Miller. 

I^)C.  U.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  759,  pi.  41,  fig.   1;  pi.  42,  figs.  1, 
In,  May  28,  1902. 

111834.  Skin  and  skull.  Adult  male.  Henry  Lawrence  Island, 
Andaman  Islands.  January  9,  1901.  Collected  by  Dr.  W.  X*. 
Abbott.     Original  number  820.     Catalogued  August  15,  1901. 

Well-made  skin  in  good  condition;  skull  slightly  injured  about  the  left  ptery- 
goid and  left  zygoma,  left  lower  incisor  broken  off  at  alveolus,  and  left  condyloid 
process  lacking. 

Mus  strepitans  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  207,  August  20,  1900. 

101697.  Skin  and  skull.  Adult  female.  Pulo  Siantan,  Anamba 
Islands,  South  China  Sea.  September  10,  1899.  Collected  by 
Dr.  W.  L.  Abbott.     Catalogued  January  19,  1900. 

Well-made  skin  in  good  condition;  skull  perfect 


164  Mus. 

Mus  stridens  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  28,  November  6,  1903. 
104992.  Skin  and  skull.     Adult  male.     Tioman  Island,  off  southeast 
coa.st  of  Malay  Peninsula.     October  10,  1900.     Collected  by  Dr. 
W.  L.   Abbott.     Original  number  702.     Catalogued  January  2, 
1901. 

Well-made  Hkin  in  fi^notl  condition;   nkiill  jierfec^t,  exrt»pt  that  it  lacrkn  the 
pterygoids. 

Mus  stridulus  Miller. 

Smithsonian  Miacell.  (>)11.,  XLV,  No.  1420,  p.  29,  November  6,  1903. 
104196.  Skin  and  skull.     Adult  female.     Bentinck  Island,  Mergui 
Archipelago.     March  12,  1900.     Collected  by  Dr.  W.  L.  Ablwtt. 
Original  number  350.     Catalogued  November  5,  1900. 

Well-made  skin  in  good  condition;  skull  perfeirt,  except  that  the  pteryjroids 
are  slightly  injured. 

Mus  surdus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  460,  February  3,  1903. 
114184.  Skin  and  skull.    Adult  male.    Simalur  Island,  off  west  coast 
of  Sumatra.     December  11, 1901.     Collected  by  Dr.  W.  L.  Abbott. 
Original  number  1359.     Catalogued  August  26,  1902. 
Well-made  skin  in  good  condition;  skull  perfect. 

Mus  surifer  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  148,  April  21,  1900. 

86746.  Skin  and  skull.  Adult  male.  Khow  Nok  Ram  (3,<MX>  feet), 
Trong  (or  Tarang),  lower  Siam.  January  14, 1899.  Collected  by 
Dr.  W.  L.  Abbott.     Catalogued  July  19,  1899. 

Well-made  skin  in  good  condition,  save  for  a  break  in  tail  and  some  damage 
to  left  hind  leg,  probably  from  jaws  of  trap;  skull  i)erfect,  except  for  injury  to 
pterygoids. 

Mus  taciturnus  Miller. 

Proc.  U.  S.  Nat  Mus.,  XXIV,  No.  1269,  p.  762,  May  28,  1902. 
111828.  Skin  and  skull.     Adult  male.     South  Andaman  Island,  Anda- 
man Islands.     January  16, 1901.     Collected  by  Dr.  W.  L.  Abbott. 
Original  number  854.     Catalogued  August  15,  1901. 
Well-made  skin  in  good  condition;  skull  perfect. 

Mus  tagulayensis  Mearns. 

Proc.  U.  S.  Nat.  Mus..  XXVIII,  No.  1402,  p.  439,  May  13,  1905. 
125264.  Skin  and  skull.     Adult  male.     At  sea  level,  Tagulaya,  Gulf 
of  Davao,  foot  of   Mount  Apo,  southern   Mindanao,    Philippine 
Islands.    July  15, 1904.     Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 
Original  number  5732.     Catalogued  December  13,  1904. 

W^ell-inade  skin  in  good  condition;  skull  perfect,  except  for  loss  of  pterygoids 
'nd  right  zygoma. 
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Mus  tambelanicus  Miller. 

Proc.  Wash.  Acad.  8ci.,  II,  p.  212,  fig.  llr,  August  20,  1900. 

101665.  Skin  and  skull.     Adult  male.     Big  Tambelan  Island,  South 

China  Sea.     August  10,  1899.     Collected  by  Dr.  \V.  L.  Abbott. 

Catalogued  January  19,  1900. 

Well-n)ade  skin  in  good  condition  (tail  met  with  an  injury  during  life  and  is 
a})normally  sliort);  nkull  perfect,  except  for  lack  of  right  pterygoid. 

Mus  tana  True. 

I*roc.  r.  S.  Nat.  Mus.,  XVI,  No.  954,  p.  602,  October  25,  1898. 

UoU-  Skin,  skulL  and  body  in  alcohol.     Adult  female.     Along  the 

Tana  River,  between  the  coast  and  Hameye,  British  East  Africa. 

November,  1892.     Collected  by  Hon.  William  Astor  Chanler  and 

Lieut.  Ludwig  von  Hohnel.     Catalogued  July  21,  1893. 

The  ppecimen  was  originally  in  alcohol,  but  at  the  time  the  species  was  de- 
scrilKHl  it  was  made  up  into  a  skin,  in  good  condition;  skull  perfect. 

Mus  tiomanicus  Miller. 

Proc.  Wash.  Acad.  Sii.,  II,  p.  209,  tig.  lla,  August  2(),  19(K). 

101763.  Skin  and  skull.     Adult  male.     Pulo  Tioman,  otf  southeast 
coast  of  Malay  Peninsula.      October  4,   1899.     Collected  by  Dr. 
W.  L.  Abbott.     Catalogued  January  20,  1900. 
Well-made  skin  in  goo<i  condition;  skull  perfect. 

Mus  todayensis  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  445,  May  13,  1905. 

125224.  Skin  and  skull.  Adult  female.  Todaya  (altitude  4,000  feet), 
on  Mount  Apo,  southern  Mindanao,  Philippine  Islands.  July  11, 
1904.  Collected  by  Dr.  E.  A.  Mearns,  1-.  S.  A.  Original  number 
5722.     Catalogued  December  21,  1904. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  lack  of  pterygoids. 

Mus  umbridorsum  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  .H7,  November  6,  1903. 

104227.    Skin    and    skull.      Adult    male.      Ijoughborough    Island, 
Mergui  Archipelago.     Januaiy  24, 1900.     Collected  by  Dr.  \V.  L. 
Abbott.     Original  number  269.     Catalogued  November  5,  19(X). 
Well-made  skin  in  good  condition;  skull  perfect,  except  for  lack  of  pterygoids. 

Mus  validus  Miller. 

Proc.  Biol.  So<\  Wash.,  XIII,  p.  141,  pi.  3,  fig.  1;  pi.  4,  fig.  1,  April  21,  1900. 

86741.  Skin  and  skull.  Adult  male.  Khow  Sai  Dow  (1,000  feet), 
Trong  (or  Tarang),  lower  Siam.  February  18,  1899.  Collected 
by  Dr.  W.  L.  Abbott.     Catalogued  July  19,  1899. 

Well-made  skin  in  good  condition;  skull  perfect. 
Mus  vitiensis  Peale.     See  page  289. 
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Mus  vociferans  Miller. 

Prw.  Biol.  Soc  Waah.,  XIII,  p.  i:«,  pi.  8,  tijf.8;  pi.  4,  fig.  3,  April  21,  1900. 

8673(5.  Skin  and  skull.  Adult  male.  Khow  Sai  Dow  (1,000  feet), 
Trong  (or  Tarang),  lower  Siam.  February  21,  1899.  Collected 
by  Dr.  W.  L.  Abbott     Catalogued  July  19,  1899. 

Well-made  skin  in  good  condition ;  skull  perfect. 

Mus  vulcani  Mearns. 

PixK\  U.  S.  Nat  Mus.,  XXVIII,  No.  1402,  j».  446,  May  13,  1905. 

li>521().  Skin  and  skull.  Adult  male.  Mount  Apo  (7,6<H)  feet), 
southern  Mindanao,  Philippine  Islands.  June  26, 1904.  Collected 
by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original  number  5674.  Cata- 
logued Dei*ember  12,  1904. 

Well-made  skin  in  good  condition:  skull  perft-ct  except  pt«»»   goids  ami  four 
oivipital  bones  broken  away. 

Mus  zamboangsc  Mearns. 

PnK\  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  44:i,  May  13,  1905. 

1:25:279.  Skin  and  skull.  Adult  male.  Zamboanga,  western  Min- 
danao«  Philippine  Islands.  January  20^  1904.  Collected  by  Dr. 
E.  A.  Mearns,  U.  S.  A.  Original  number  5*"  53.  Catalogued 
Dei^mber  i:^,  ISHU. 

Well-made  skin  in  gt.K>d  ix>ndition.  a  s|H>t  \iithout  hair  oi   rump  and  adjoining 
part  of  tail:  skull  i^rfe«-t. 

Genus  CHIROPODOMYS. 

Chiropodomys  niadis  Miller. 

Smithsonian  Misi'^ll.  Coll.,  XLV.  No.  1420,  p.  40,  Noveml  ?r  6,  190:^. 

12IS67.  Skin  and  skull.  Adult  female.  Lafau,  Nias  Island,  off  west 
iH»st  of  Simiatra.  Man^h  30,  1903.  Collected  by  Dr.  W..  L. 
Abbott.     Original  number  2413.     Catalogued  August  2, 1903. 

WoH-QUkle  skin  in  jzootl  i^ondition:  skull  perfect. 

Genus  LIMNOMYS. 

Limnomys  sibuanus  Mearns. 

Pnx\  U.  S.  Nat.  Mos.,  XXVIII,  No.  1402,  j>.  4.V2,  May  13,  1905. 

ie522S.  Skin  and  skull.  Adult  female.  Mount  Apo  (altitude  6«600 
feetK.  southern  Mindanao^  Philippine  Islan^.<.  June  3«.\  19t>4. 
CoUeeled  by  Dr.  E.  A.  Mearns,  C  S.  A.  i^riginal  nnmber  568.^. 
Catalogued  December  12.  19<H. 

MTeitHBiJivie  skin  in  iE«^t«i  omditiou:  skull  |^rfet*c.  ex^vpt  fi^r  Uii'k  of  pterrjE^ds. 
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Genus  TARSOMYS. 

Tarsomys  apoensis  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  453,  May  13,  1905. 

125280.  Adult  male  in  alcohol,  skull  removed.  Mount  Apo  (altitude 
d»750  feet),  southern  Mindanao,  Philippine  Islands.  July  5,  11K)4:. 
Collected  by  Dr.  E.  A.  Mearns,  IT.  S.  A.  Original  number  5706. 
Catalogued  Decenil>er  13,  1904. 

Alc!oholi<'  ill  good  condition  ;  sknll  reniove<l  and  j)erfect. 

Genus  APOMYS. 

Aponiys  hyloccetes  Mearns. 

Proc.  U.  8.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  456,  May  13,  1905. 

125246.  Skin  and  skull.  Adult  female.  Mount  Apo  (altitude  6,(K)0 
feet),  southern  Mindanao,  Philippine  Islands.  Collected  by  Dr. 
E.  A.  Mearns,  IT.  S.  A.  Original  number  5696.  Catalogued 
December  12,  1904. 

Well-made  skin  in  gojM I  condition;  skull  perfect,  except  that  the  pterygoids 
are  missinjr. 

Apomys  insignis  Mearns. 

Proc.  U.  S.  Nat  Mus.,  XXVIII,  No.  1402,  p.  459,  May  13,  1905. 

12.>230.  Skin  and  skull.  Adult  female.  Mount  Apo  (altitude  6,000 
feet),  southern  Mindanao,  Philippine  Islands.  July  8,  1904.  Col- 
lected by  Dr.  E.  A.  Mearns,  IT.  S.  A.  Original  number  5711. 
('atalogued  December  12,  1904. 

Well-made  skin  in  good  condition ;  skull  perfe<'t,  except  for  lack  pterygoids 
and  right  coronoid  process  missing. 

Apomys  petraeus  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  458,  May  13,  1905. 

125245.  Skin  and  skull.  Adult  female.  Mount  Apo  (altitude  7,600 
feet),  in  southern  Mindanao,  Philippine  Islands.  June  30,  1904. 
Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original  number  5690. 
Catalogued  December  12,  1904. 

Well-made  skin  in  good  condition  ;  skull  perfect,  except  for  lack  of  pterygoids 
and  malars. 

Genus  LENOTHRIX. 

Lrenothrix  canus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  466,  pL  18,  February  3,  1903. 
114386.  Skin  and  skull.     Adult  male.     Pulo  Tuanku,  west  coast  of 
Sumatra.     Januaiy  27,  1902.     Colle<;ted  by  Dr.  W.  L.  Abbott. 
Original  numbi^r  1477.     Catalogued  August  29,  1902. 

Well-made  skin  in  gcxxl  coiulition ;  skull  perfect. 
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Genus  DASYMYS. 

Dasymys  rufulus  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  639,  fig.  40,  December  28,  1900. 

83844.  Skin  and  skull.  Adult  male.  Mount  Coflfee,  Liberia,  West 
Africa.  March  30,  1897.  Collected  by  R.  P.  Cnrrie.  Orip'nal 
number  19.     Catalogued  September  30,  1897. 

Well-inade  skin  in  jfooti  condition;  skull  with  a  slight  break  in  right  zygoma; 
otherwise  perfect. 

Genus  ARVICANTHIS. 

Arvicanthis  planifrons  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  641,  fig.  41a,  Decemljer  28, 1900. 

83814.  Skin  and  skull.  Adult  male.  Mount  Coffee,  Liberia,  West 
Africa.  April  26,  1897.  Collected  by  R.  P.  Cnrrie.  Original 
number  46.     Catalogued  September  23,  1897. 

Well-made  skin  in  good  condition  except  a  small  naked  area  on  belly;  skull 
perfect.  The  specimen  was  first  preserved  in  alcohol,  but  shortly  after  coming 
to  the  Museum  it  was  made  into  a  skin. 

Genus  DENDROMYS. 

Dendromys  nigrifrons  True. 

Proc.  U.  8.  Nat.  Mus.,  XV,  No.  915,  p.  462,  fig.  2,  October  26,  1892. 

Hiih  Alcoholic,  with  skull  removed.  Adult  female.  Mount 
Kilimanjaro  (5,000  feet),  German  East  Africa.  November,  1889. 
Collected  by  Dr.  W.  L.  Abbott.  Original  number  10.  Catalogued 
September  26,  1891. 

Alcoholic  in  fair  condition.  A  few  small  bare  spots,  and  the  under  side  exten- 
Hively  cut  open  to  remove  skull,  but  it  has  been  recently  sewed  up;  skull  perfect 

No  type  designated  by  number.  A  skull  is  figured  and  marked  "typical 
specimen."  An  examination  of  the  5  specimens  collected  by  Dr.  Abbott  shows 
that  tiie  figured  skull  is  No.  35263,  consequently  the  specimen  to  which  it  belongs 
may  l)e  reganled  as  the  type. 

Genus  GERBILLUS. 

Gerbillus  arenicolor  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  163,  October  31,  1900. 

62153.  Skin  and  skull.  Adult  male.  In  jungle  on  Yarkand  River, 
ea.st  of  Maralbashi,  Eastern  Turkestan.  Februaiy  9,  1894.  Col- 
lected by  Dr.  W.  L.  Abbott.     Catalogued  May  16,  1895. 

Well-made  skin  in  good  condition;  skull  with  left  zygoma  missing,  otherwise 
perfect. 
TyjM*  <lesignated  by  numl>er,  which  is  given  as  62143,  an  error  for  62153. 
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Genus  SPALAX. 

Spalax  berytensis  Miller. 

Prof.  Biol.  Soc..  Wash.,  XVI,  p.  162,  November  30,  1903. 

i«!iH-  Skin  and  skull.  Adult  female.  Beyrout,  Syria.  April, 
187S.  Collected  by  W.  T.  Van  Dyck.  Skin  catalogued  Decem- 
ber 10,  1878;  skull,  June  26,  1894. " 

Fairly  well-made  skin  in  fair  condition,  a  bare  patch  alx>ut  chin  and  throat; 
skull  perfect,  except  occipital  bones  broken  away,  both  upper  incisors  and  left 
lower  incisor  broken  off  to  alveoli. 

Spalax  dolbrogeae  Miller. 

Prw.  Biol.  Soc.  Wash.,  XVI,  p.  161,  November  30,  1903. 

It22101).  Skin  and  skull.     Adult  male.     Malcociu  near  Tulchea,  l)o- 

brogea  (or   Dobruja),  Roumania.     March  20,  1903.      Purchased 

from  Wilhelm  Schluter,  of  Halle  a.  S.,  Germany.     Catalogued 

August  22,  1903. 

Well-made  skin  in  good  condition;  skull  nearly  i^erfect;  pterygoids  slightly  in- 
jured, as  well  as  root  caps  of  lower  incisors. 

Family  MUSCARDINID.li:. 

Genus  ELIOMYS. 

Eliomys  cincticauda  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  39,  April  25,  1901. 

103030.  Skin  and  skull.  Adult  male.  Sorrento,  near  Naples,  Italy. 
May  31,  1900.  Collected  by  Dane  Coolidge.  Original  number 
1118.     Catalogued  September  28,  1900. 

Well-made  skin  in  good  condition;  skull  perfect 

Eliomys  parvus  True. 

Proc.  U.  S.  Nat.  Mus.,  XVI,  No.  954,  p.  601,  October  25,  1893. 

5iX?,J.  Skin  and  skull.      Adult  female.      Along  the  Tana  River, 

l>etween  the  coast  and  Hameye,  British  East  Africa.     November, 

18i»2.    Collected  by  Hon.  William  Astor  Chanler  and  Lieut.  Lud- 

wig  von  Hohnel.     Catalogued  July  21,  1893. 

The  specimen  was  originally  in  alcohol,  but  at  the  time  the  Bpecit»8  was 
(le8cril)ed  it  was  made  into  a  modern  study  skin,  in  good  (X)ndition;  skull  jx^rfect. 

Family  APLODONTID.E. 
Genus  APLODONTIA. 

Aplodontia  olympica  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  20,  January  31,  1899. 

Sl)r>-t!».  Skin  and  skull.  Young  adult  male.  Queniult  Lake^  Olympic^ 
Mountains,  Washington.  July  24,  1897.  Collected  by  R.  T. 
Young.     Original  number  301^. 

Woll-iiiade  skin  in  goo<l  condition;  skull  iK»rfe<;t. 


160  APLODONTIA — CASTOR — NANN080IUBU8. 

Aplodontia  pacifica  Merriam.  Biolofi^ical  Survey  coIIectioiL 

Proc.  Biol.  Soc.  Wash.,  XIII,  pp.  19-20,  January  31,  1899. 

77372.  Skin  and  skull.  Adult  female.  Newport,  Oregon.  March 
26,  1896  (not  March  20,  as  in  original  description).  Collected  by 
B.  J.  Bretherton.     Original  number  2219. 

Well-made  skin  in  good  condition;  skull  perfect. 

Aplodontia  major  rainieri  Merriam.       Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  21,  January  31,  1899. 

90144.  Skin  and  skull.  Adult  male.  Paradise  Creek,  Mount  Kainier, 
Washington.  August  6,  1897.  Collected  by  V.  Bailey.  Original 
number  6122. 

Well-made  skin  in  good  condition;  skull  perfect. 

Family  CASTORID^. 
Genus  CASTOR. 

Castor  canadensis  frondator  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  of  the  Genera  Sciurus,  Castor,  Neotoma, 
and  Sigmodon  from  the  Mexican  Border  of  the  United  States,  p.  2,  March  5, 
1897.  (Reprinted  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1132,  p.  502,  January 
19,1898.) 

Hilt*  ^^^^  ^>^d  skull.  Adult  male.  San  Pedro  River,  Sonora, 
Mexico,  near  monument  No.  98  of  the  Mexican  boundary  line. 
October  24,  1892.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.,  and 
F.  X.  Holzner.  Original  number  2151.  International  Boundary 
Commi«i;sion.     Catalogued  January  6,  1893. 

Well-made  skin,  but  rather  overstu^ed,  in  good  condition;  skull  perfect 

Castor  canadensis  texensis  Bailey.         Biological  Survey  collection. 

North.  Amer.  Fauna,  No.  25,  pp.  122-124,  October  24,  1905. 

135744.  Skin  and  skull.     Cummings  Creek,  Colorado  County,  Texas. 

December  25, 1900.     Collected  by  F.  Brune.     Kept  in  captivity 

until  January  10,  1901.     Original  number  5139x. 

Skin  folded  and  flattened,  having  been  made  over  after  mounting;  rump,  under- 
imrts,  and  nose  largely  l>are  or  with  scattered  patches  of  underfur;  right  fore  leg 
missing;  nails  of  hind  toes  mostly  broken  or  al>sent;  skull  lacks  occipital  con- 
dyles and  most  of  HUpra<K'cipital;  left  pterygoid  and  upper  incisors  broken. 

Familv  SCIURID^l 

Genus  NANNOSCIURUS. 

Nannosciurus  bancanus  Lyon. 

Proc.  Biol.  Soc.  Wash.,  XIX,  p.  55,  May  1,  1906. 

1 24880.  Skin  and  skull.    Adult  female.    Klabat  Bay,  island  of  Banka, 
east  of  Sumatra.     »Fune  24, 1904.     Collected  by  Dr.  W.  L.  Abbott. 
Original  number  3430.     Catalogued  December  3,  1904. 
Well-made  skin  in  good  rondxUoTi*,  ftkwVV  v^tfect. 
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Nannosciurus  borneanus  Lvon. 

Proc.  Biol.  800.  Wash.,  XIX,  p.  54,  May  1,  1906. 

142271.  Skin  and  skull.  Adult  female.  Sanoffrau,  western  Borneo. 
Au<rust  23, 1905.  Collect<Kl  by  Dr.  W.  L.  Abbott.  Original  num- 
ber 4:](;8.     Catalogued  January  20,  1900. 

\W'll-nia<le  skin  in  j?oo<l  condition;  nkiiU  perfect,  except  loss  of  Xaiipm^^  and 
right  }nn^,  and  pin'^. 

Nannosciurus  pulcher  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  158,  June  11,  1902. 

II3I0I.  Skin  and  skull.     Adult  female.     Sinkep  Island,  Rhio-Linga 

Archipelago.     September  4, 1901.    Collected  by  Dr.  W.  L.  Abbott. 

Original  number  1274.     Catalogued  January  31,  1902. 

Well-made  skin  in  sjood  condition  ;  skull  badly  injured ;  all  the  posterior  part 
of  the  cranium  missing;  both  nasals  and  all  the  ascending  part  of  the  left  half 
of  the  mandible  also  misusing. 

Nannosciurus  sumatranus  Lvon. 

Proc.  Biol.  Soc.  Wa^^h.,  XIX,  p.  58,  May  1,  190(). 

14105S.  Skin  and  .skull.  Adult  male.  Taru.ssan  Bay,  west  coast 
of  Sumatra.  January  10,  1905.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  3940.     Catalogued  July  19,  1905. 

Well-made  skin  in  good  condition;  skull  lacks  posterior  half  of  brain-case,  and 
ieiipm^y  right />?/*^  and  lefty)?/?!. 

Genus  MARMOTA. 
Arctomys  olympus  Merriam.  Biological  Survey  collection. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1898,  p.  852,  August,  1898. 
=Marmota  olympus  (Merriam).     See  Elliot,  Check  List  of  Mammals,  etc.,  Field 
Columbian  Mus.,  Zoiil.  Ser.,  VI,  p.  121,  1905. 

905 IS.  Skin   and   skull.     Adult   male.      Head  of   Soleduck   River, 
Olympic  Mountains,  Washington.     August  27,   1897.     Collected 
by  Dr.  C.  Hart  Merriam.     Original  number  0210  (V.  Bailey). 
Well-made  skin  in  good  condition  ;  skull  perfect. 

Genus  CY-NOMYS. 

Spermophilus  gunnisoni  Baird. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  :^34,  this  paper  was  reported  favorably  for 

publication  April  24, 1855. 

=Cynomys  gunnisoni  (Baird).     See  Paird,  Mammals  of  North  America,  p.  335, 
1857. 

fWft-  Skin  (lost)  and  skull.  Young  adult.  Cocbetopa  Pass,  Saguache 
County,  Colorado.  September  (first  week),  1853.  Collected  by  F. 
Kreutzfeldt,  on  expedition  in  charge  of  Capt.  J.  W.  GunnisoD, 
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U.  S.  A.,  and  after  his  death  in  charge  of  Lieut.  E.  G.  Beckwith, 
U.  S.  A.     Original  number  22.     Catalogued  February  20,  1855. 

Skin  can  not  now  be  found.  Most  of  the  skull  is  present,  posterior  part  of 
the  brain  case  lacking,  last  two  molars  in  right  half  of  mandible  are  missing, 
one  detached  bulla  is  present. 

The  type  is  not  designated  by  number  in  the  original  description,  but  in  the 
Mammals  of  North  America  it  is  specified  by  number. 

Cynomys  mexicanus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VII,  pp.  157-158,  July  27,  1892. 

iftfi*  Skin  and  skull.  Adult  male.  La  Ventura,  Coahuila,  Mexico. 
March  24,  1891.  Collected  by  C.  P.  Streator.  Original  number 
625. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  right 
upper  premolar. 

Genus  CITELLUS. 

Citellus  plesius  ablusus  Osgood.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVI,  pp.  25-26,  March  19,  1903. 

119815.  Skin  and  skull.  Adult  male.  Nushagak,  Alaska.  Septem- 
ber 16,  1902.  Collected  by  W.  H.  Osgood  and  A.  G.  Maddren. 
Original  number  2043. 

Well-made  skin  in  good  condition ;  skull  perfect. 

Citellus  adocetus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVI,  pp.  79-80,  May  29,  1903. 

126129.  Skin  and  skull.  Adult  female.  La  Salada,  Michoacan, 
Mexico.  March  17,  1903.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  16183. 

Well-made  skin  in  good  condition  ;  skull  perfect. 

Spermophilus  tridecemlineatus  alleni  Merriam.     Biol.  Surv.  coll. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  71,  March  24,  1898. 

= Citellus  tridecemlineatus  alleni  (Merriam).     See  Trouessart,   Catalogua  Mam- 
malium,  Suppl.,  p.  341,  1904. 

56050.  Skin  and  skull.  Adult  male.  West  slope  of  Bighorn  Moun- 
tains, Wyoming;  altitude  8,000  feet.  September  18,  1893.  Col- 
lected by  V.  Bailey.     Original  number  4383. 

Well-made  skin  in  good  condition  ;  skull  perfect. 

Spermophilus  spilosoma  annectens  Merriam.   Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  132-133,  December  28,  1893. 

= Citellus  spilosoma  annectens  ( Merriam ).   See  Trouessart,  Catalogus  Mammalium, 
Suppl.,  p.  340,  1904. 

HH^'  Skin  and  skull.  Young  adult  male.  Padre  Island,  Texas. 
August  24,  1891.     Collected  by  W.  Lloyd.     Original  number  694. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  left 
poetorbital  process. 
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Spermophilus  spilosoma  arens  Baile}'.  Biological  Survey  coll. 

Prcx-.  Biol.  Soc.  Wash.,  XV,  p.  118,  June  2,  1902. 

=Citellus  spilosoma  arens  (Bailey).     See  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat. 
Hist.,  XXXI,  p.  75,  August,  1903. 

64977.  Skin  and  skull.     Adult  male.     El  Paso,  Texas.    May  10, 1894. 
Collected  by  Dr.  A.  K.  Fisher.     Original  number  1446. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  left 
audital  bulla. 

Spermophilus  armatus  Kcnnicott.     Cotypes. 

Proc.  Acad.  Nat.  Sci.  Pbila.,  1863,  p.  158,  ordered  published  June  30,  1863. 
=Citellus  armatus  (Kennicott).     See  lOlliot,  Check  List  Mammals  North  Amer. 
Cont.,  etc.,  Field  Columbian  Mus.,  Zool.  Ser.,  VI,  p.  112,  1905. 

No  numbers  are  mentioned  in  the  original  description.  Ken- 
nicott briefly  describes  new  spermophiles  in  the  collection  of  the 
Smithsonian  Institution,  collected  by  C.  Drexler  at  Fort  Bridger, 
Utah,  now  Wyoming.  Consequently,  all  the  specimens  from 
Fort  Bridger  collected  by  C.  Drexler  and  in  the  collection  prior 
to  1863  are  evidently  cotypes  of  the  species.  In  the  following 
list  are  included  all  the  known  specimens  from  Fort  Bridger 
collected  bv  Drexler.  The  labels  all  have  armatus  written  on 
them,  possibly  in  Kennicott's  own  hand,  and  they  are  entered  in 
the  catalogue  as  Sper?nophilm  armatus.  The  skins  were  all  col- 
lected in  April  to  June  of  1858,  and  the  alcoholics  were  probably 
taken  at  the  same  time. 

f  JS|.  Female.  Skin,  can  not  be  found;  anterior  half  of  skull  and 
mandible  present.  Original  number  454.  Collected  May  26, 
1858. 

3464.  Female.  Very  poor  skin,  torn  in  two;  part  of  skull  inside. 
Original  number  728.     Collected  June  25,  1858. 

f  J5|.  Male.  Skin,  can  not  be  found;  anterior  half  of  skull  and  of 
mandible  present.     Original  number  610. 

3467.  Male.  Skin,  can  not  be  found;  no  record  of  a  skull.  Original 
number  261.     Collected  Mav  2. 1858. 

3470.  Female.  Skin,  can  not  be  found;  no  record  of  a  skull.  Origi- 
nal number  455.     Collected  May  26,  1858. 

ifJI'  Skin  and  skull;  neither  can  be  found.  Original  number  167. 
Collected  April  11,  1858. 

3474.  Skin,  can  not  be  found;  no  record  of  a  skull.  Original  num- 
ber 215.     Collected  April  14,  1858. 

3475.  Male.  Skin,  can  not  be  found;  no  record  of  a  skull.  Original 
iuiml>er  197.     Collected  April  14,  1858. 

347().  Female.  Very  poor  skin,  torn  in  two:  two  loose  detached  legs 
present;  part  of  skull  inside.  Original  number  229.  Collected 
April  15,  1858. 
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3478.  Male.  Skin,  can  not  be  found;  no  record  of  a  skull.  Oii^nal 
numl>er  140.     Collected  April  2,  1858. 

3481.  Skin,  can  not  be  found;  no  record  of  a  skull.  Original  num- 
ber 375.     Collected  May  li^  1858. 

5958.  Alcoholic,  can  not  be  found. 

5959.  Alcoholic,  can  not  be  found. 

5960.  Alcoholic,  can  not  be  found. 

HH-  Skin;  can  not  be  found;  anterior  half  of  skull  and  right  half  of 
mandible  present.  Remarks  in  catalogue  say,  "Died  at  S.  I.,  after 
two  years'  (confinement,"  so  that  it  was  probably  collected  at  the 
time  the  others  were  taken  and  brought  to  Washington  alive. 

3463-3481.  Skins.     Catalogued  March  3,  1859. 

5958-5960.  Alcoholics.     Catalogued  February  5,  1863. 

4221.  Skin.     Catalogued  October  27,  1860. 

All  the  skulls  catalogued  January  20,  1863b 

Spermophilus  barrowensis  Morriain. 

Proc.  Wash.  Acad.  8ci.,  II,  p.  19,  March  14,  19()0. 

=Citcllu8  barrowensis  (Merriara).     See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist,  XIX 
p.  141,  March  31,  1903. 

14Sii-  Skin  and  skull.     Adult  male.     Point  Harrow,  Alaska.     May 

30, 1883.     Collected  by  Lieut.  P.  L.  llae,  IJ.  S.  A.     Original  number 

1428.     Skin  catalogued  January  16, 1884;  skull  December  4,  1899. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  loss  of  coronoid 
process  of  right  half  of  mandible. 

Spermophilus  beringensis  Merriam. 

Proc.  Wash.  Acad.  Sci.    II,  p.  20,  March  14,  UHX). 

=Citellus  beringensis  (Merriam).     See  KUiot,  Check  List  Mammals  North  Amer. 
Cont.,  etc.,  Field  Columbian  Mus.,  Ztwl.  Ser.,  VI,  p.  110,  1905. 

15253.  Skin;  no  skull.  Adult  male.  Cape  Lisburne  (coal  veins), 
Alaska.  May,  1885.  Collected  by  H.  D.  Wolfe.  Catalogued 
December  8,  188o. 

Fairly  well-made  skin  in  goo<i  condition. 

Spermophilus  canescens  Merriam.        Biolojificjil  Survey  collection. 

North  Amer.  Fauna,  No.  4,  p.  38,  October  S,  1890. 

=Citellus  canescens  (Merriam).     See  Trouessart,  Catalo^us  Mammaliuni,  Suppl., 
p.  341,  1904. 

iHH«  Skin  and  skull.  Immature  male.  Willcox,  Cochise  County, 
Arizona.  November  16,  1889.  Collected  by  V.  Bailey.  Original 
number  676. 

Well-made  skin  in  goo<l  condition;  skull  perfect. 
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Spermophilus  mollis  canus  Merriani.     Biological  Survey  collection. 

Proc.  Riol.  Soc.  Wash.,  XII,  pp.  70-71,  March  24,  1898. 

=Citellus  mollis  canus  ( Merriam).    See Trouessart,  Catalogiis  Mammalium,  Riippl. 
p.  3:59,  liKM. 

786^^1.  Skill  and  skull.  Adult  female.  Antelope,  Wasco  County, 
Oregon.  June  21,  1896.  Collected  ))y  V.  Bailey.  Original  num- 
])er  5561. 

Well-made  skin  in  good  condition;  skull  perfect. 

Spermophilus  couchi  Baird. 

Proc.  Acad.  Nat.  Sci.  Phi  la.,  VII,  p.  332,  thiH  paper  was  rejwrted  favorably  for 
publication  April  24,  18.^5. 

=Citellus  variegatus  couchi  (Baird).     See  Bailey,  North  Amer.  Fauna,  No.  25, 
p.  83,  October  24,  1905. 

iWft-  Skin  and  skull.  Santa  Catarina  (not  on  modern  maps;  see 
Baird,  Mammals  of  North  America,  p.  713),  a  few  miles  west  of 
Montero\%  Nucvo  Leon,  Mexico.  April,  1853.  (Collected  by  Lieut. 
D.  N.  Couch,  U.  S.  A.     Catalogued  December  20,  1854. 

The  specimen  vva.s  formerly  mounted,  but  it  has  recently  been  made  a  study 
skin,  in  fair  condition.  Some  hair  haa  8lippe<l  from  the  underparts.  Instead  of 
being  the  ''glossy  black'*  de8oril)ed  by  Baird,  it  is  now  a  blackish  brown,  prob- 
ably due  to  exposure  to  light  and  consequent  bleaching.  Skull  has  left  malar, 
left  incisors,  and  the  posterior  parts  involving  the  occipital  bones,  and  left  bulla, 
wanting. 

Ty{>e  not  designated  by  number,  but  the  measurementa  given  in  the  original 
description  agree  exat^tly  with  those  of  No.  ^YA  given  by  Baird  in  Mammals  of 
North  America,  j).  312. 

Spermophilus  cryptospilotus  Merriam.     Biol.  Survey  collection. 

North  Amer.  Fauna,  No.  3,  pp.  57-58,  pi.  9,  figs.  1-3,  iSeptember  4,  1890. 

=Citellus  cryptospilotus   (Merriam).     See  Trouessart,    Catalogus   Mammalium, 
Sui)pl.,  p.  341,  1904. 

ilHI-  Skin  and  skull.  Adult  male.  Tcnebi to  Wash,  Painted  Desert 
Arizona.  August  17,  1889.  Collected  by  Dr.  C.  Hart  Merriam. 
Original  number  374. 

Well-made  skin  in  good  condition;  skull  ^»erfecl,  except  for  slight  break  in 
supraorbital  border. 

Spermophilus  elegans  Kennicott.     Cotypes. 

« 

Proc.  Acad.  Nat.  Sci.  Phila.,  1863,  p.  158,  ordered  published  at  meeting  of  June 
30,  1863. 

=Citellus  elegans  (Kennicott).     See  Elliot,  Check  List  Mammals  North  Amer. 
Cont.,  etc.,  Fiel<l  Columlnan  Muh.,  Zool.  Ser.,  VI,  p.  113,  1905. 

No  numbers  are  mentioned  in  the  original  description.  Kenni- 
cott briefly  describes  new  spermophiles  in  the  collection  of  the 
Smithsonian  Institution.  lie  speaks  of  Spermophilus  elegans  as 
coming  from  Fort  Bridge r,  Utah  (now  Wyoming),  and  collected  by 
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C.  Drexler.  Consequently  all  the  specimens  from  Fort  Bridger 
collected  l)y  C.  Drexler  and  in  the  collection  prior  to  1863  become 
cotype^  of  the  species.  In  the  following  list  are  included  all  the 
known  specimens  from  Fort  Hridger  collected  by  Drexler.  The 
labels  all  have  eU<jans  written  on  them,  possiblj'^  in  Kennicott's 
hand,  and  they  are  entered  in  the  catalogue  as  Spermophilus  elegant. 
The  skins  were  collected  in  April  and  May  of  1858  and  the  alcoholics 
were  probably  taken  at  the  same  time. 

If  J  8.  Female.  Skin,  can  not  be  found;  skull,  anterior  half  present 
and  in  fair  condition;  mandible  lost.  Original  number  168.  Col- 
lected April  11,  1858. 

3469.  Female.  Very  poor  skin;  no  record  of  a  skull.  Original  num- 
ber 169.     Collected  April  11,  1858. 

3473.  Male.  Skin,  can  not  be  found;  no  rei'ord  of  a  skull.  Original 
number  166.     Collected  April  11,  1858. 

Ij JJ.  Female.  Well-made  skin  in  good  condition  (remade  in  Febru- 
ary, 1902);  skull  has  most  of  mandible  and  upper  tooth  row  and 
orbit  of  right  side  present.  Original  number  233.  Collected  April 
17,  1858. 

3480.  Male.  Very  poor  skin  with  part  of  skull  inside.  Original 
number  216.     Collected  April  14,  1858. 

4003.  Female.  Very  poor  skin;  has  been  mounted;  fragmentary 
skull  inside.     Original  number  3. 

\\\\.  Skin  in  alcohol;  condition  good;  skull  in  good  condition. 

5951.  Alcoholic;  abdominal  viscera  removed;  condition  fair. 

5952.  Alcoholic;  abdominal  viscera  removed;  condition  fair. 

5953.  Alcoholic:  abdominal  viscera  removed;  condition  good. 

5954.  Alcoholic;  abdominal  viscera  removed;  young;  condition  poor. 

5955.  Body  without  feet  or  head,  in  alcohol;  also  a  poor  skin  which 
has  been  mounted. 

5956.  Alcoholic;  abdominal  viscera  removed;  condition  fair. 

5957.  Body  without  feet  or  head,  in  alcohol;  no  skin  can  be  found. 
Skins  Nos.   3468-3480;   cjitalogued   March  3,  1859;    No.  40a3, 

June  18,  1860;  alcoholic  material  in  February,  lvS63;  skulls  Janu- 
arv  20,  1863. 

Spermophilus  beecheyi  fisheri  Merriam.  Biological  Survey  coll. 

Proc.  Biol.  8oi-.  Wash.,  VIII,  pp.  133-134,  1  )e( vuil)er  28,  1893. 

=Citellu8  grammurus  fisheri  (Merriam).     Sei*  Troiiessiirt,  CatalogUH  Mainiiialium, 
SuppL,  J).  336,  1904. 

HI o*  Skin  and  skull.  Adult  male.  Kern  Valley,  25  miles  above 
Kernville,  California.  Julv  6,  181U.  Collected  bv  Dr.  A.  K. 
Fisher.     Original  number  741. 

Well-made  nkin  in  goo<l  con<lition,  except  for  absence  of  a  email  patch  of  hair 
on  the  side  of  the  abdomen;  skull  perfect. 
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Spermophilus  annulatus  goldmani  Merriam.    Biological  Hurve}'  coll. 
Proc.  Biol.  8()c.  Wash.,  XV,  p.  69,  March  22,  1902. 

=Citellus  annulatus  goldmani  (Merriam).     See  Miller  andRehn,  Proc.  Boet.  Soc. 
Nat.  Hist,  XXXI,  p.  74,  August,  1903. 

91259.  Skin  and  skull.      Adult  female.      Santiago,  Tepic,  Mexico. 

June  18,  1897.     Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 

Original  number  11223. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  small  perforation 
in  squamosal. 

Spermophilus  spilosonia  macrospilotus  Merriam.    Biol.  Survey  coll. 

North  Amer.  Fauna,  No.  4,  p.  38,  October  8,  1890. 

=Citellus  spilosoma  macrospilotus  (Merriam).     See  Trouessart,  Catalogus  Mam- 
mal ium,  Suppl.,  p.  340,  1904. 

HilJ-  Skin  and  skull.     Adult  female.     Oracle,  Pinal  County,  Ari- 
zona.    June  11,  1889.     Collected  by  V.  Bailey.     Original  number 

129. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  small  perforation 
in  brain-<'ase. 

Spermophilus  spilosoma  major  Merriam.        Biological  Survey  coll. 

North  Amer.  Fauna,  No.  4,  p.  39,  October  8,  1890. 

=Citellus  spilosoma  major  (Merriam).    See  Troueesart,  Catalogus  Mammalium, 
Suppl. ,  p.  340,  1904. 

iJiiS-  Skin  and  skull.     Adult  female.     Albuquerque,  New  Mexico. 
July  22,  1889.     Collected  by  V.  Bailey.     Original  number  225. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  left  post- 
orbital  process  and  slight  injuries  to  left  zygoma,  nasals,  and  right  auditory 
meatus. 

Spermophilus  spilosoma  marginatus  Bailey.  Biol.  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  118,  June  2,  1902.  "^ 

=Citellus  spilosoma  marginatus  (Bailey).    See  Miller  and  Rehn,  Proc.  Bost.  Soc. 
Nat.  Hist.,  XXXI,  p.  75,  August,  1903. 

108927.  Skin  and  skull.     Adult  male.     Alpine,  Texas.     July  5, 1901. 
Collected  by  V.  Bailey.     Original  number  7702. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  several  small  shot 
perforations;  left  coronoid  and  condyle  missing. 

Spermophilus  mollis  Kennicott.     Cotypes. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1863,  p.  157,  ordereil  published  at  meeting  of  June 
30,  1863. 

=Citellus  mollis  (Kennicott).    See  Elliot,  Check  List  Mammals  North  Amer. 
Cont.,  etc..  Field  Columbian  Mus.,  Zool.  Ser.,  VI,  p.  112,  1905. 

HJJ.  Skin  and  skull.     Camp   Floyd,   Utah  (now   near  Fairfield). 
March  18,  1859.     Collected  by  C.  S.  McCarthy  during  '*explora- 
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tioii.s  with  ilut  army  in  Utair'  undiT  Capt.  J.  H.  Simpson,  U.  S.  A. 

Orij^inal  iiiiiiilx»r  1»»4.     Skin  ratalojriKMi  February  21,  1860,  skull, 

Januarv,  1>>«>3. 

Skin  ri'iiia'le  in  February,  V.ni'2^  in  gt^nl  con^lition.     Th**  hkiill  has  mort  of  the 
brain-c*aj*e  la^'kin^,  otherwirH.*  it  is  in  ^nxA  «fin«iition. 

3775.  Skin.     Another  cotypc  from  the?  same  place  and  })y  the  same 

folleetor,  can  not  l>e  found.     (^italoj.''ut»d  February  21,  1860. 

Nr>  tyi>e  in  *iesignate<i  by  Kennii*c>tt.  Tht*  S|ie<.'inieiis  art»  referred  to  aa  ct»miDg 
frr>ni  Camp  Flovd  an<i  tlie  Kockv  Mountains  in  Utah,  an«l  <"oUecte<l  bvC.  Drexler 
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and  C.  S.  MrC'arthy.  The  alxjve  two  sfitMinienn  are  tlie  only  ones  that  fulfill 
these  re<|iiireinent-.  X^>8.  i.'^ll  an<l  41*5:?  are  (•atal«»jrne<l  as  coming  from  the 
Rocky  Mountain;^  an<l  doubtfully  colltMrto^l  by  Drexler.  In  view  of  this  uneer- 
tainty  in  n-;anl  Vt  tlie  K«K'ky  Mountain  .sjk»<  inieiis,  it  see-ins  bef*t  to  regtrict  tht^ 
e'>tyiie?<  to  the  Camp  Floyd  s|w<*imen>,  wlii<-h  is  the  In^tter  course,  since  it  gives 
the  s[»e<it*s  a  d»'!initr  tyjM'-hx-ality.  (  amp  Floyd  [:*  considered  the  type-loi-ality 
by  Miller  and  R<*hn,  Pro**.  Host.  So<\  Nat.  Ilist.,  XXX,  i>.  53,  December,  1901. 

Citellus  nebulicola  Osgood. 

Pro<r.  liiol.  So<-.  Wash.,  XVI,  p.  2»),  March  ln,  I'.hi:^. 

5Jil45.  Skin  and  skull.  Adult  female.  Na«^ai  Island,  Shumagin 
Islands,  Alaska.  June  24,  ls93.  (  ollected  by  (\  H.  Townsend. 
Catalogued  Febniarv  5,  lsi).5. 

Fairly  well-made  skin  in  go<Kl  condition;  ekull  |>erfect. 

Spermophilus  spilosoma  obsidianus  Merriam.        Biol.  Survey  coll. 
North  Airier.  Fauna,  No.  .3,  p]>.  5<)-')7,  Septemlwr  4,  isiK). 

=Citellu8  spilosoma  obsidianus   iMrrriami.     Set*   Elliot,  Check  List  Mammalf! 
North  Amer.  Cont.,  etc.,  Fiehl  (Columbian  Mus.,  Zool.  Ser.,  VI,  p.  100,  1905. 

JJSjo-  Skin  and  skull.  Adult  male.  Cedar  belt  northeast  of  San 
Francisco  Mountain,  Arizona.  October  1,  ISSJ).  Collected  by  V. 
Bailey.     Original  number  5.57. 

AVtdl-made  fkin  in  fair  condition;  underixirts  f^oineNvhat  jrrt«iiie-8taine<l;  ekull 
j)erfect,  ex(*ept  for  i)erf«jration  in  eupraocoiintal. 

Spermophilus  obsoletus  Konnicott.     C<)tyi)es. 

Proc,  A<'ad.  Nat.  Sin.  Phila..  18(53,  j).  157,  ordered  published  at  meeting  of  June 
30.  1H63. 

=Citellus  obsoletus  (Kennic<  tt).     See  Elliot,  Check  List  Mammala  North  Amer. 
Cont.,  etc..  Field  Columb:  m  Mu:?eum,  Z<jol.  Ser.,  VI,  p.  1»9,  1905. 

No  ty|)e  is  designated  in  the  description.  The  species  is  based 
upon  specimens  in  thti  collection  of  the  Smithsonian  Institution, 
from  ••Nebraska"  (including  the  present  Nebraska,  Wyoming,  and 
Dakotas),  collected  by  Doctors  Siickley,  Cooper,  and  Hayden.  The 
following  seven  specimens  answer  to  tluv^^e  requirements  and  are 
undoubtedly  the  ones  Kennicott  had.  Thi-^  leaves  the  type-locality 
rath(»r  indefinite.  It  is  the  general  region  of  the  present  western 
Nebraska. 
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3140.  Skin.     Male.     Fort  Ijarainie,  Wyoming,  formerly  Nebraska 

Territory.     Collected  Septeiiil)er  22,  1857,  by  Dr.  J.  (x.  Cooper. 

Original  iiumbor  62.     Skin  lost. 
'il]i.  Skin  and  skull.     Fort  Laramie,  Wyoming,  formerly  Mebi*aska 

Territory.     September  30,  l.SoT.     Collected  by  Dr.  J.  G.  Cooper. 

Original  number  ()7.     Skin  lost.     Most  of  skull  present  but  ])adly 

broken. 
ii%W '  Skin.     Female.     Fifty  miles  west  of  Fort  Kearney,  Nebraska. 

August  i>,  1(S57.     Collected  by  Dr.  J.  G.  Cooper.     Original  num- 
ber 44.    Fair  skin,  remad(»  Februar}-,  1902.    Skull  in  fair  condition; 

broken  about  tlie  brain  cjise  posteriorly. 
3228.  Skin.     Female.     One  hundred  and  twentv  miles  west  of  Fort 

Kearney,  Nebraska.     August  16,  1857.     Collected  by  Dr.  J.  G. 

Cooper.     Original  number  45.     Skin  lost. 
JIf  |.  Skin  and  skull.     Female.     One  hundred  and  thirty  miles  west 

of  Fort  Kearney,  Nebraska.     August  17,  1857.     Collected  by  Dr. 

J.  G.  Cooper.     Original  number  47.     Poor  skin;  most  of   skull 

present,  but  it  is  broken  in  two  across  the  brain  case. 
3225.  Skin.     Male.     Same    data    as    3224.     Original    numl)er    48. 

Wretched  skin,  without  feet;  part  of  skull  inside. 
111?.  Skin  and  skull.     Black  Hills,  South  Dakota,  formerly  Nebraska 

Territory.     Collected  by  Dr.  F.  V.  Hayden.     Neither  skin   nor 

skull  can  be  found. 

Skins  catalogued  1857-1858;  skulls  in  1863,  except  No.  37998, 

catalogued  in  February,  1JH)2. 

Spermophilus  oregonus  Merriam.  Biological  Survey  collection. 

l»n)r.  Biol.  Soc.  Wasli.,  XII,  p.  69,  March  24,  1898. 

=Citellus  oregonus   (Merriam).     See  Elliot,  Check  List  Mammals  North  Amer. 
CVmt,  etc.,  Field  Columbian  Mus.,  Zool.  Ser.,  VI,  p.  118,  1905. 

8m77.  Skin  and  skull.  Adult  female.  Swan  Lake  Valley,  Klamath 
Basin,  Oregon.  June  12,  1897.  Collected  by  V.  Bailey.  Origi- 
nal number  6r)05. 

Well-made  skin  in  good  condition;  skull  |H*rf«H't,  excei»t  for  several  small  shot 
perforations. 

Spermophilus  osgoodi  Merriam. 

PrcK-.  Wash.  Acad.  Sci.,  II,  p.  is,  March  14,  1900. 

=  Citellu8  osgoodi  (Merriam).    See  Elliot,  ('h«'ck  List  Mammals  North  Amer. 
Cont.,  etc..  Field  Columbian  Museum,  Zool.  Ser.,  VI,  p.  110,  1905. 

il8  2  2-  Skin  and  skull.  Adult  male.  Fort  Yukon,  Alaska.  April 
2i^,  1877.  Collected  by  Lucien  M.  Turner.  Original  number 
H535.  Skin  catalogued  November  15, 1S77;  skull,  December  4, 1899. 

Well-made  skin  in  good  condition.  Most  of  the  brain-case  of  the  skull  has 
been  broken  away  ;  left  zygomatic  arch  complete*,  right  broken  away;  both 
upper  incisors  broken  off  to  the  roots;  h^ft  half  of  mandible  perfect,  the  parts 
posterior  to  the  molars  of  the  right  half  of  mand\bV^  bxo^eft.  csSl. 
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Spermophilus  mexicanus  parvidens  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  from  the  Mexican  Border  of  the 
United  States,  p.  1,  March  25,  1896.  (Reprinted  in  Pro<\  V.  S.  Nat  Mug., 
XVIII,  No.  1075,  May  23,  1896,  p.  443.) 

=Citellus  mexicanus  parvidens   (Mearns).      See  Stone   and  Rehn,  Proe.  Aca^l. 
Nat.  Sci.  Phila.,  1903,  p.  21,  May  7,  1903. 

63073.  Skin  and  skull.  Adult  male.  Fort  Clark,  Kinney  County, 
Texas.  March  21,  1893.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 
Original  number  2312.     Catalogued  January  14,  1890. 

Well-made  skin  in  jjrood  condition;  skull  perfect,  except  for  an  irregular  hole 
in  top  of  brain-case. 

Spermophilus  perotensis  Merriam.        Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  131-132,  Deceml)er  28,  1893. 
=Citellus  perotensis  (Merriam).     See  Elliot,  Mamms.  Middle  Amer.  and  W.  I., 
Field  Columbian  Mus.,  Zool.  Ser.,  IV,  p.  145, 1904. 

54274.  Skin  and  skull.  Adult  female.  Perote,  Vera  Cruz,  Mexico. 
June  8, 1893.     Collected  by  E.  W.  Nelson.     Original  number  4976. 

Well-ma<le  skin  in  goo<i  condition;  skull  perfect. 

Spermophilus  empetra  plesius  Osgood.         Biological  Survey  coll. 

North  Amer.  Fauna,  No.  19,  pp.  29-30,  October  6,  1900. 
=Citellus  plesius   (Osgood).     See  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVI,  p.  25, 
March  19,  1903. 

98931.  Skin  and  skull.  Adult  female.  Bennett,  head  of  Lake  Ben- 
nett, British  Columbia.  June  19,  1899.  Collected  by  W.  H. 
Osgood.     Original  number  465. 

Well-made  skin  in  good  condition;  skull  perfect. 

Spermophilus  spilosoma  pratensis  Merriam.        Biol.  Survey  coll. 
North  Amer.  Fauna,  No.  3,  pp.  55-56,  September  4,  1890. 

=Citellus  spilosoma  pratensis   (Merriam).     See    Elliot,    Check  I-ist    Mammals 
North  Amer.  Cont.,  etc..  Field  Columbian  Mus.,  Zool.  Ser.,  VI,  p.  100,  1905. 

illlS'  Skin  and  skull.     Adult  female.     Pine  plateau  at  north  base 
of  San  Francisco  Mountain,  Arizona.     August  5,  1889.     Collected 
by  Dr.  C.  Hart  Merriam  and  V.  Bailey.     Original  number  285. 
Well-made  skin  in  good  condition;  skull  i)erfei't. 

Citellus  stejnegeri  Allen. 

Bull.  Amer.  Mus.  Nat.  Hist.,  XIX,  p.  142,  March  31,  1903. 

63226.  Skin  and  skull.  Male  (?),  young.  Near  Petropaulski,  south- 
eastern Kamchatka.  1895.  Collected  by  Dr.  L.  Stejneger.  Cata- 
logued March  27,  1896. 

Flat  skin;  all  parts  present  and  apparently  in  gcKxl  condition;  skull  nearly 
perfect;  permanent  premolars  not  yet  in  place;  slightly  injured  about  left  zygoma 
and  left  pterygoid,  a  hole  in  sui)raoccipital. 
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Spermophilus  mollis  Stephens!  Merriam.        Biological  Survey  coll. 

Proc".  Biol.  Soc.  Wash.,  XII,  pp.  69-70,  March  24,  1898. 

=CitelIus  mollis  Stephens!  (Merriam).     See  Elliot,  Check  List  Mammals  North 
Amer.  Cont.,  etc..  Field  Columbian  Mu8.,  Zool.  Ser.,  VI,  p.  112,  1905. 

4it«f-  ^kin  and  skull.  Adult  male.  Queen  Station,  near  head  of 
Owens  Valley,  Esmeralda  Count}- ,  Nevada.  July  12,  1891.  Col- 
lected by  F.  Stephens.     Original  nimiber  718. 

Well-made  skin  in  good  condition;  skull  i)erfect,  except  for  absence  of  first  left 
upper  premolar  and  slightly  injureil  left  ])terygoid  and  angular  procress  of 
nian<lible. 

Spermophilus  tereticaudus  Baird.     Cotypes. 

Mammals  of  North  America,  p.  315,  pi.  67,  fig.  2,  head  and  feet,  probably  No. 
2490;  pi.  81,  fig.  4,  skull  No.  2419,  1857. 

=Citellus  tereticaudus  (Baird).    See  Elliot,  Field  Columbian  Museum,  Zool.  Ser., 
Ill,  p.  211,  1904. 

No  type  is  designated  by  Baird.  The  description  is  apparently 
equally  based  upon  these  three  specimens,  which  are  specified  by 
number: 

Hii-  Skin  and  skull.  A  not  fully  adult  male.  Skin  in  bad  condi- 
tion; most  of  hair  on  the  posterior  half  of  body,  except  the  legs 
and  tail,  is  lacking;  skull  pefect,  except  the  two  small  upper  pre- 
molars lacking. 

1585.  Skin  of  the  head  and  neck.  The  body  is  said  to  be  in  alcohol, 
but  can  not  be  found. 

2490.  A  3^oung  female  in  alcohol.  All  the  hair  behind  the  shoulder's, 
except  that  on  the  feet  and  tail,  htus  sloughed  off. 

All  the  specimens  were  collected  at  Fort  Yuma,  Arizona,  by 
Maj.  (f.  II.  Thomas,  U.  S.  A.  Skins  catalogued  June  24,  1850,  the 
alcoholic,  April  9,  1857. 

Spermophilus  mollis  yakimensis  Merriam.     Biological  Survey  coll. 
Proc.  Biol.  Soc.  Wash.,  XII,  p.  70,  March  24,  1898. 

=Citellus  mollis  yakimensis  (Merriam).     See  Elliot,  Check  List  Mammals  North 
Amer.  Cont.,  etc.,  Field  Columbian  Mus.,  Zool.  Ser.,  VI,  p.  112,  1905. 

89381.  Skin  and  skull.  Adult  male.  Mabton,  Yakima  County, 
Washington.  July  10,  1897.  Collected  by  Dr.  W.  K.  Fisher. 
Original  number  323. 

Well-made  skin  in  gootl  eonditi<3n ;  skull  jwrfect. 

Genus  AMMOSPERMOPHILUS. 

Tamias  leucurus  cinnamomeus  Merriam.       Biological  Surve}-  coll. 

North  Amer.  Fauna,  No.  8,  pp.  51-53,  September  4,  1890. 

=  Ammospermophilus  leucurus  cinnamomeus  (Merriam).     SeeMeams,  Bull.  U.S. 
Nat.  Mus.,  No.  56,  Pt.  1,  p.  299,  April  13,  1907. 
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ills 5-  Skin  and  .skull.     Adult  female.     Echo  Cliffs,  Painted  Desert, 

Arizona.     Sepkmiber  22, 1889.     Collected  by  Dr.  C.  Hart  Merriara 

and  V.  Bailev.     Oricrinal  number  510. 

Well-nijuU'  skill  in  good  condition;  skull  perfect,  except  for  fractured  basi- 
occipital  and  supraoccipital. 

Tamias  interpres  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  4,  pp.  21-22,  October  8,  1890. 
=Ammospermophilus  leucurus  interpres   (Merriam).     See  Meams,   BalL  U.  8. 
Nat.  Mus.,  No.  56,  Pt.  1,  p.  :^)1,  April  13,  11K)7. 

iSiJJ'  Skin  and  skull.  Adult  female.  El  Paso,  Texas.  December 
10,  1889.     Collected  by  V.  Bailey.     Original  number  762. 

Well-nia<le  skin  in  goo<l  condition ;  skull  iKirfect. 

Spermophilus  nelsoni  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VlII,  pp.  129-131,  Decern l)er  28,  1893. 
=Ammospermophilus  nelsoni  (Merriam)- 

54651.  Skin  and  skull.  Adult  male.  Tipton,  Tulare  County,  Cali- 
fornia. June  24,  1898.  Collected  ))y  C.  P.  Streator.  Original 
number  2968. 

Well-made  skin  in  good  con<lition;  skull  j^erfei^. 

Spermophilus  harrisi  saxicolus  Mearns. 

Preliminary  Diagnosi'sof  New  Mammals  from  the  Mexican  Border  of  the  United 
States,  p.  2,  March  25,  1S96.  (Keprint^nl  in  Proc.  U.  S.  Nat  Mus.,  XVIII, 
No.  1075,  p.  444,  May  23,  18%.) 

=Ammospermophilus  harrisi  saxicola  (Mearns).     See  Mearns,  Bull.  U.  8.  Nat. 
Mus.,  No.  56,  Pt.  1,  p.  306,  April  13,  1907. 

59869.  Skin  and  skull.     Adult  female.     Tinajas  Altas,  Gila  Moun 
tains,  Yuma  County,  Arizona.     February  17,  1894.     Collected  by 
Dr.  E.  A.  Mearns,  U.  S.  A.,  and  F.  X.  Holzner.     Original  number 
2983.     Catalogued  April  12,  1894. 

Well-ma<le  skin  in  good  condition;  skull  jn^rfcct. 

Genus  CALLOSPERMOPHILUS. 

Spermophilus  chrysodeirus  brevicdudus  Merriam. 

Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VIII,  p.  134,  Decemlxir  2S,  1893.     Preoccupied  by  Sfyer- 
mophilus  hrevicaada  Bran<lt  ( Hull,  Ac^d.  St.  Petersburg,  1844,  II.  p.  369). 
Sf>ennophUu8  bemarduiUit  Merriam.     Science,  new  ser.,  VIII,  p.  782,  December  2, 
1898. 
=Callospennophilu8  bemardinus  (Merriam).     See  Meanis,  Bull.  U.  S.  Nat.  Mas., 
No.  56,  Pt.  1,  p.  313,  April  13,  1907. 

56661.  Skin  and  skull.  Adult  female.  San  Bernardino  Peak,  Cali- 
fornia. October  9, 1893.  Collected  by  J.  E.  McLellan.  Original 
number  274. 

Well-made  skin  in  fjood  condition;  skull  ju^rfect,  except  for  small  perforation 
'asals  and  broken  angular  processes  of  mandil^le. 


CALL08PERM0PHILUS EUTAMIA8.  173 

Tamias  castanurus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  4,  p.  19,  October  8,  1890. 
=Callospermophilus  castanurus  (Merriam). 

fiiii-  Skin  and  skull.  Adult  male.  Park  City,  Summit  County, 
Utah.  July  3,  1890.  Collected  by  V.  Bailey.  Original  number 
1383. 

Well-made  skin  in  goo<l  condition;  skull  perfect,  except  for  a  few  small  shot 
I»erforations. 

Callospermophilus  madrensis  Merriam.         Biological  Survey  coll. 

Proc.  Wash.  Ac^ad.  8ei.,  Ill,  p.  563,  November  29,  1901. 

95303.  Skin  and  skull.  Adult  female.  Sierra  Madre,  near  Guada- 
lupe y  Calvo,  Chihuahua,  Mexico.  August  27,  1898.  Collected 
by  E.  W.  Nelson  and  E.  A.  Goldman.     Original  number  12923. 

Well-made  skin  in  good  condition;  skull  perfe<.'t,  except  for  absence  of  last 

right  upper  molar. 
I 

Callospermophilus  chrysodeirus  trinitatis  Merriam. 

Bioloo'ical  Survev  collection. 

Proc.  Biol.  Sot!.  Wash.,  XIV,  p.  12(>,  July  19,  1901. 

95531.  Skin  and  skull.  Adult  female.  Trinitv  Mountains  east  of 
lloopa  X'alley,  California.  Sej)tomber  10,  1898.  Collected  by  V. 
Bailev.     Original  number  ()693. 

Well-made  skin  in  pood  condition;  Fkuil  i»erte<'t. 

Genus  EUTAMIAS. 

Tamias  alpinus  Merriam.  Biological  Survey  collection. 

IVw.  BioL  Soc.  Wa.sh.,  VIII,  pp.  137-13H,  De<-eml)er  28,  1893. 
=Eutamias  alpinus  (Merriam).     See  Merriam,  op.  cit.y  XI,  p.  191,  July  1,1897. 

I  Hih  Skin  and  skull.  Young  adult  female.  Big  Cottonwood  Mead- 
ows, near  Mount  Whitnev,  California;  altitude  10,000  feet.  August 
12,1891.  Collected  by' Dr.  B.  H.  Dutcher,  U.  S.  A.  Original 
number  191. 

Well-made  skin  in  goo<l  crmdition;  ekull  i)erfect. 

Eutamias  pallidus  cacodemus  Cary.      Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIX,  pp.  89-90,  June  4,  1906. 

138737  (not  138137,  as  in  original  description).  Skin  and  skull.  Young 
adult  male.  Sheep  Mountain,  Big  Badlands,  South  Dakota.  Sep- 
tember 2,  11>05.     Collected  by  M.  Cary.     Original  number  682. 

Well-made  skin  in  goo<l  condition;  skull  perfect. 


174  EUTAMIA8. 

Tamias  callipeplus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wa,«h.,  VIII,  pp.  13(>-137,  Decemlwr  28,  1893. 

=:Eutamias  speciosus  callipeplus  (Merriam).     See  Merriam,  op.  cU,,  XI,  p.  202, 
July  1,  1897. 

iifll-  Skin  and  skull.  Young  adult  male.  Summit  of  Mount 
Pino8,  Ventura  County,  California;  altitude  9,000  feet.  October 
20,  1891.     Collected  by  E.  W.  Nelson.     Original  number  i;M4. 

Well-made  skin  in  gocxl  condition;  skull  perfect,  except  for  slight  break  in 
supraorbital  border. 

Eutamias  canicaudus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV^I,  p.  77,  May  29,  1903. 

IHH-  Skin  and  skull.     Adult  female.    Spokane,  Washington.    April 
11,  1891.     Collected  by  C.  P.  Streator.     Original  number  639. 
Well-made  skin  in  good  condition;  skull  perfect. 

Eutamias  caniceps  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  19,  pp.  28-29,  Octol^er  6,  1900. 

99200.  Skin  and  skull.  Adult  female.  Lake  Lebarge,  Yukon, 
Canada.  July  13,  1899.  Collected  by  W.  H.  Osgood.  Original 
number  603. 

Well-made  skin  in  goo<l  condition;  skull  perfect. 

Eutamias  cinereicollis  canipes  Bailey.  Biological  Survey  Coll. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  117,  June  2,  1902. 

109229.  Skin  and  skull.      Adult  female.      Guadalupe    Mountaias, 

Texas.      August  24,   1901.      Collected  by   V.  Bailey.      Original 

number  7827. 

Well-nia^le  skin  in  good  condition;  skull  perfect,  except  for  broken  tip  of  nasals 
and  absence  of  right  coronoid  process  of  mandible. 

Eutamias  minimus  caryi  Merriam.         Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XXI,  p.  143,  June  9,  1908. 

150740.  Skin  and  skull.  Young  adult  male.  Medano  Kanch,  San 
Luis  Valley,  Colorado.  October  24, 1907.  Collected  by  M.  Cary. 
Original  number  1176. 

Well-made  skin  in  good  condition;  sknll  perfect. 

Eutamias  caurinus  MeiTiam.  Biological  Survey  collection. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1898,  pp.  352-353,  October  4,  1898. 

90636.  Skin  and  skull.  Adult  male.  Timber  line  near  head  of  Sole- 
duck  River,  Olympic  Mountains,  Washington.  August  27, 1897. 
Collected  by  Dr.  C.  Hart  Merriam.  Original  number  6211  (V. 
Bailey). 

Well-made  skin  in  good  (!ondition;  skull  perfect. 
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Tamias  cinereicollis  Allen.  Biological  Survey  collection. 

Bull.  Amer.  Mus.  Nat.  Hist.,  Ill,  pp.  94-9^,  June,  18iK). 

=Eutamias  cinereicollis  (Allen).     See  Miller  and  Rehn,  PrrK\  Bost.  Soc.  Nat. 
Hist.,  XXX,  p.  40,  December,  1901. 

JJflJ.  Skin   and  skull.     Adult  female.     San   Francisco  Mountain, 

Arizona.      August  2,  1889.     C/oUected  b}- Dr.  C.  Hart  Merriam  and 

V.  Bailey.     Original  number  2^)0  (V.  Bailey). 

Well-made  skin  in  good  condition;  gknll  perfect,  except  for  absence  of  right 
postorbital  process. 

Tamias  cooperi  Baird.     Cotype. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  334,  this  pafwr  was  reported  favorably 
for  publication  April  24,  1855. 

=  Eutamias  cooperi  (Baird).     See  Lyon,  Smithsonian  Miscell.  Coll.,  L,  No.  1713, 
p.  89,  June  27,  1907. 

iVA-  "^kin  and  skull.  Klickitat  Pass,  Cascade  Mountains  (4,500  feet), 
Skamania  Count}^  Washington.  (See  Cooper,  American  Natural- 
ist, II,  p.  531;  Baird's  published  statements  regarding  the  locality 
an*  inaccurate.)  Jul},  1853.  Collected  by  Dr.  J.  G.  Cooper.  Skin 
catalogued  January  30,  1854;  skull  October,  1853. 

Skin  is  well  preserved,  and  in  June,  1902,  was  remade  into 
a  modern  study  skin.  The  posterior  half  of  the  brain-case  and 
right  z3'goma  lacking. 

No.  iVbV  is  another  cotype,  having  the  same  data  as  the  above, 
but  it  can  not  be  found. 

No  type  is  designated  in  the  original  description,  but  on  page 
301,  Mammals  North  America,  Baird  refers  to  Nos.  211  and  212  as 
the  ones  he  had  in  view  when  Tamias  coopei'i  was  first  described. 

Tamias  dorsalis  Baird.     Cotypes. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  332,  this  paper  was  reported  favorably 
for  jmblication  April  24,  1855. 

=  Eutamias  dorsalis  (Baird).    See  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  210, 
July  1,  1897. 

120.  Mounted  specimen  (which  has  a  skull  inside).  Fort  Webster, 
copper  mines  of  the  Mimbres  River;  lat.  32^,  47',  long.  108^,  04'. 
Near  the  present  Georgetown,  Grant  county.  New  Mexico.  1851. 
Collected  by  J.  H.  Clark.     Catalogued  March  31,  1853. 

In  fair  condition.  Some  skin  is  broken  al)out  the  chin  and  about  right  fore 
leg,  and  tii)  of  tail  is  missing. 

^lYi.  Datii  as  above.     Skin  catalogued  March  31,  1853;  skull,  April 

10,  1857.     Only  the  mandible  of  this  specimen  can  be  found. 

These  specimens  were  designated  ])y  number  by  Baird  as  the  basis  of  Tamias 
dorsalis  on  page  300  of  the  Manmials  of  North  America,  1857. 


Tamiaa  callipeplus  Mi>rri 

Prc»-.  Biol.  S.«T.  H'iu.li.,  VUI,  iifl 
^Eutamias  spcciosus  callipafl" 

.Inly  I.  ISflT. 

UUl  !>kin  and  skull,  "i 
Pincw.  Ventura  Coun(>. 
20.  IS!U.     Coliwtpd  h'y 

IVi'll-made  tikiii  In  iw™' 
i?ii]>nuirbitiil  border. 

Eutamias  canicaudus  ' 

l'r,H-.  Biol.  Soi-,  Wiitfi 

UUl-  Hkinandskiill 

11.  18111.     CotWl. 

Well-UDulcxkiui'i 

Eutamias  canicep-^' 
Nortli  Ainrr.  F«uni 

W2in\.  Skin  and 
(^nada.    Jul> 
nuinbor  6(i». 
Well- made  =< 

Eutamias  cinc 
I'mr,  IHoI.  f. 

Texas. 
niiiii1>er  7 
WdJ-mii 


Eutamias 
1.MIT40. 


^ 
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,  III,  pp.  70-71,  June.  1890. 

.     See  Jliller  and  Rehn,  Vrw.  Host.  Sor-.  Nat.  HiBt., 
■ru*7,  1901. 

Adult  feiimle.     San  Pedro  Martir  Mountains, 
Mexico.     May  1,   18S9.     Collected  Jiy  0.   H. 
inal  number  7.     CatJiIoffued  .riinuary  21, 1890. 
Hill  condiliim,  Init  no  iviri;  iti  tail;  skull  ]>er[ect. 

idi  ochrogenys  Merriam,     Hiolojfical  Survey  coll. 

iKh..  xr.  pp.  m%  20(5-207.  July  1,  1H97. 

Adult  male.     Mendoeino,  Ualifoniia.     July 
ii'i-t«d  by  J.  E.  McLcllan.     Original  number  1015. 

■n  iti  ^<io<l  e<inditiun;  xkull  perfect,  except  for  alisence  of  posl> 
-  and  ttrst  left  upper  premolar. 

f:nus  opcrarius  Merriam.  Bioloyicnl  Survey  coll. 

.    W'aah.,  XVIII,  pp.  1(54-165,  June  2«,  1905. 
and  .ikiill.     Younjf  adult  female.     Gold  Hill,  Colorado. 
1903.     Collected  by  V.  Bailey.     Original  nnraber  8160. 
n  fiood  <y>rdition;  skull  perfect. 

>reocetes  Merriam.  Biological  Survey  collct'tion. 

.  Sw.  Wash.,  XI,  pp.  207-208,  July  1.  1K97. 
.in  and  skull.     Adult  feraalc.     Timber  line,  near  Smnmit, 
Mountains,   Montana.     June   14,  18M5.     Collected  by  V. 

Original  number  50'24. 
iniwle  *ikin  in  gocrf  condition;  skull  perfe(,'t 

quadrivittatus  pallidus  Allen.     Lectotype. 
'  BobL  Soc.  Sat  HiBt,  XVI,  j,.  28ft,  1874. 

intiam  pallidus  (Allen).    See  Gary,  Proc.  Biol.  Soc.  Waflli.,  XIX,  p.  87,  June  4, 

«..       , 

J.  Skin  and  skull.     Nearly  adult.     Camp  Thorne  (near  present 
■wn  of  Glendive),  Yellowstone  liiver,  Montana.    July  18,  1873. 
;ollected  bv  Dr.  J.  A.  Allen.     Original  number  200,     Skin  cata- 
•*%^jrued  January  1874;  skull.  May  18,1906. 

Bkin  originally  hod  skull  tuHidc,  but  in  1906  the  skull  was  removed  and  the 
■pedmen  made  into  a  modem  study  skin,  now  in  good  condition.     The  pkull 
I        lacks  all  the  occipital  bones  and  one  bulla;  otlierwine  in  good  condition. 

For  r^arding  this  ppecimon  a  lectotype  out  of  a  series  of  cotypes  from  widely 
■BiMiated  localities  and  reprt-sentinfc  more  tlian  one  form,  see  Cary,  Froc.  Biol. 
B.  Wath.,  XIX,  p.  88,  under  "Remarks." 
16338-08 12 
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Eutamias  palmeri  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  pp.  208-210,  July  1,  1897. 

IHif-  Skin  and  skull.  Adult  male.  Charleston  Peak,  Nevada. 
February  13,  1891.  Collected  by  Dr.  T.  S.  Palmer  and  E.  W. 
Nelson.     Original  number  432. 

Well-made  skin  in  good  condition;  skull  perfw^t. 
Tamias  panamintinus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  134-i:i5,  December  28,  1893. 

=Eutamia8  panamintinus  (Merriam).     See  Merriam,  flf>.  ciX,  XI,    p.  191,  July 
1,  1897. 

HHI*  Skin  and  skull.  Adult  male.  Panamint  Mountains,  Inyo 
County,  California.  April  3,  1S91.  Collected  by  E.  W.  Nelson. 
Original  number  723. 

Well-made  skin  in  good  condition;  skull  perfe<»t. 

Eutamias  senescens  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1898,  p.  349,  October  4,  1898. 

83395.  Skin  and  skull.  Adult  female.  Low  barren  hills,  15  miles 
west  of  Peking,  China.  August  21,  1896.  Collected  by  George 
D.  Wilder.     Catalogued  March  6,  1897. 

Well-made  skin  in  good  condition;  nkull  perfect,  except  that  right  posterior 
half  of  brain-casti  in  broken  away. 

Genus   TAMIOPS. 

Sciurus  novemlineatus  Miller. 

Proc.  Biol.  Soc.  Wash.,  XVI,  p.  147,  Xovemln^r  12,  19a3. 
=Tamiops  novemlineatus  (Miller). 

84403.  Skin  and  skull.  Adult  male.  One  thousand  five  hundred  feet 
elevation  in  heavy  forest  among  the  hills  of  Trong  (or  Tarang),  lower 
Siam.  February  19,  1897.  Collected  by  Dr.  W.  L.  Abbott. 
Catalogued  March  25,  1898. 

Well-made  skin  in  goo<l  condition;  skull  jierfect,  ext^ept  that  the  left  ramus  of 
mandible  in  lacking;. 

Genus  SCIURUS. 

Sciurus  abbotti  Miller. 

Proc.  Wash,  Acad.  Sci.,  II,  p.  224,  August  20,  1900. 

101602.  Skin  and  skull.  Adult  female.  Big  Tambelan  Island,  Tam- 
belan  Islands,  South  China  Sea.  August  10,  1899.  Collei^ted  by 
Dr.  W.  L.  Abbott.     Catalogued  January  19,  1900. 

Well-made  Hikin  in  good  contUtvMv-,  «kw\l  \>ftTl€Ait. 
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Sciurus  adangensis  Miller. 

8mithHonian  Mi.s(;ell.  Coll.,  XLV,  No.  1420,  p.  17,  November  6,  1903. 

104389.  Skin  and  skull.  Adult  male.  Pulo  Adang,  Batu  Islands, 
off  west  coast  of  Sumatra.  December  14:,  1899.  Collected  by  Dr. 
W.  L.  Abbott.     Original  number  153.     Catalogued  November  6, 

1900. 

Well-ina<ie  skin  in  goml  (condition ;  skull  perfect. 

Sciurus  alleni  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Waah.,  XII,  pp.  147-148,  June  3,  1898. 

III! }.  Skin  and  skull.  Adult  male.  Monterey,  Nuevo  Leon,  Mex- 
ico. February  22,  1891.  Collected  by  C.  P.  Streator.  Original 
number  5r>3. 

Well-inatle  skin  in  gooil  <*on(lition ;  ykuU  {>erfect. 

Sciurus  altinsularis  Miller. 

iSmithsonian  Misc-ell.  Coll.,  XLV,  No.  1420,  p.  21,  November  6,  1903. 

111975.  Skin  and  skull.     Adult  female.     High  Island,  Mergui  Archi- 
pelago.    December  31,  1900.     Collected  by  Dr.  W.  L.  Abbott. 
Original  number  810.     Catalogued  August  20,  1901. 
Well-made  skin  in  good  condition ;  skull  perfect. 

Sciurus  anambensis  Miller. 

Phk'.  Waah.  Acad.  8ci.,  II,  p.  223,  August  20,  1900. 

101686.  Skin  and  skull.  Adult  female.  Pulo  Siantan,  Anamba  Is- 
lands, South  China  Seu.  September  12,  1899.  Collected  by  Dr. 
W.  L.  Abbott.     Catalogued  January  19,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  fossor  anthonyi  Mearns. 

I*reliininary  Diagnonos  of  New  Mammals  of  the  Genera  Sciurus,  Castor,  Neotoma, 
and  8igmo<lon,  from  the  Mexic^an  Border  of  the  United  States,  p.  1,  March  6, 
1897.     (Reprinte<i  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1132,  p.  501,  January  19, 

1898. ) 

609:28.  Skin  and  skull.  Adult  female.  Campl>eirs  ranch,  Laguna, 
San  Diego  County,  California.  June  10,  1894.  Collected  l>y  Dr. 
E.  A.  Mearns,  V.  S.  A.  Original  number  8642.  Catalogued  No- 
vember 14,  1894. 

Weil-made  skin  in  good  condition;  skull  perfe<*t,  except  for  a  few  shot  holes 
in  brain-case. 

Sciurus  aoris  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  10,  November  «,  1903. 

112418.  Skin  and  skull.     Adult  female.     Pulo  Aor,  off  the  coast  of 

Johore.     June  5, 1901.     Collected  by  Dr.  W.  L.  Abbott.     Original 

number  1002.     Catalogued  November  12,  1901. 

Well-made  skin  in  good  condition;  skull  i)erfect,  except  for  two  shot  holes  on- 
superior  surface  and  one  just  above  right  bulla. 
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Sciurus  arizonensis  Coue.s. 

Amer.  Nat.,  I,  p.  357,  footnote,  September,  1867. 

AWt-  Skin  and  skull.  Female.  Fort  Whipple,  Arizona.  Decem- 
ber 20,  1865.  ColIe<!ted  by  Dr.  Elliott  C/Oues.  Skin  catalogued 
April  1(),  18(U);  skull,  November  1,  1898. 

Specimen  has  evidently  l>een  mounted,  but  it  has  been  made  into  a  good  study 
skin.  The  floor  of  the  brain-case  haa  been  broken  out,  otherwise  the  skull  Ik 
complete. 

In  the  catalogue.  No.  H475  is  recordec^l  as  having  been  collected  on  I>eGember 
6,  1864.  Dr.  Coues  says  (/w:.  rit.):  The  only  specimen  he  obtained  was  shot 
I)eceml)er  20,  ISiV).  Dr.  Allen,  in  lii.i  liwt,  (m  i)age  741,  Monographs  of  North 
American  Ro4lentia,  gives  the  same  date,  i)robal)ly  taken  from  Coues,  who  was 
working  with  him,  or  from  an  original  label  which  is  now  lost.  Dr.  Coues  refers 
to  no  numl)er  as  type  in  his  description,  but  Dr.  Allen,  ten  years  later,  in  table 
{lor.  ct/. ),  under  "RcMnarks,"  states  that  sj)ecimen  no.  8475  is  the  type  of 
S.  arizonensis. 

In  the  skull  catalogue  under  "Remarks"  is  written:  "Skull  taken  from 
mounted  type,  not  naturally  attached  to  skin,  and  it  is  very  doubtful  if  it  is  the 
tyi)e  skull.     Oct.  81/98." 

Sciurus  atratus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  13,  November  6,  1903. 
121524.  Skin  and  skull.     Adult  female.     North  Pagi  Island,  off  west 
coast  of  Sumiitni.     November  22,  1902.     Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2087.     Catalogued  July  29,  19(>3. 

Well-made  skin  in  gocxi  condition;  skull  ix.»rfect. 

Sciurus  hudsonicus  baileyi  Allen.  Biological  Survey  collection. 

Bull.  Amer.  Mus.  Nat.  Hist.,  X,  pp.  261-2H2,  .luly  22,  1898. 

56040.  Skin  and  skull.     Adult  male.     West  slope  of  Bighorn  Moun- 
tains, Wyoming.     8,4(U)  feet  altitude.     September  19,  1893.     Col- 
lected by  V.  Bailey.     Original   numl)er  4390. 
Well-made  skin  in  good  condition;  skull  i>erfect. 

Sciurus  balae  Miller. 

Smiths<miau  Miscell.  Coll.,  XLV,  No.  1421),  p.  14,  November  6,  11H«. 

12L799.  Skin  and  skull.  Adult  male.  Tana  Bala,  Batu  Islands, 
west  coast  Sumatra.  February  12,  1903.  Collected  bv  Dr. 
W.  L.  Abl)ott.  Original  number  2282.  (catalogued  August  2, 
1903. 

Well-ma«le  skin  in  goo<i  condition,  but  tail  Nva.s  damaged  during  life  and  only 
23  mm.  remain;  skull  jK^rfect,  except  los*<of  left  Hitiall  upper  premolar  and  second 
right  lower  molar  and  left  angular  proce«  of  mandible. 

Sciurus  yucatanensis  baliolus  Nelson.     Biologicral  Survey  collection. 

Proc.  Biol.  S<x'.  Wiush.,  XIV,  p.  i;n,  August  9,  1901. 

107939.  Skin  and  skull.     Adult  mal(».     Apazote,  Campeche,  Mexico. 
January  8,  1901.     Collected  by  E.  A.  (roldman.     Original  number 
^     14428. ' 
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Well-iiia<le  skin  in  j^(x>d  condition;  sknll  perfect,  except  for  broken  mandible^, 
IM>ytt*ri«»r  i>()rtion  of  right.  raiiiiiH  missing;  left  ramus  broken,  but  with  teeth  and 
proceK'^es  intiict. 

Sciurus  bancarus  Miller. 

Proc.  U.  S.  Nat  Mus.,  XXVI,  No.  1317,  p.  451,  February  3,  1903. 

114811.  Skin  and  skull.  Adult  male.  Pulo  Bangkaru,  Banjak 
Islands,  off  west  coast  of  Sumatra.  January  17,  11)02.  Collected 
by  Dr.  W.  L.  Abbott.  Original  nuujber  1422.  Catalogued 
August  28,  1902. 

Well-made  skin  in  g(K>d  condition;  skull  perfect,  except  l)oth  small  upper  pre- 
molars lacking. 

Sciurus  boothiae  belli  Nelson.  Biological  Surve}^  collection. 

Proc.  Wash.  Acad.  Sci.,  I,  pp.  78-79,  pi.  2,  figy.  1,  5,  May  9,  1899. 

iMIl-  '"^kin  and  skull.  Adult  female.  Escondido  River,  50  miles 
from  Bluefields,  Nicanigua.  October  12,  1892.  Collected  by 
Dr.  C.  W.  Richmond.     Original  number  124. 

Well-made  skin  in  good  condition;  nkull  |>erfe(!t,  except  for  a  few  shot  pc^rfora- 
tions. 

Sciurus  bentincanus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  19,  November  6,  liK)3. 

104383.  Skin  and  skull.  Adult  female.  Bentinck  Island,  Mergui 
Archipelago.  March  11,  1900.  Collected  by  Dr.  W.  h,  Abbott. 
Original  number  349.     Catalogued  November  6,  1900. 

Well-ma<le  skin  in  good  condition;  skull  perfect. 

Sciurus  bilimitatus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  8,  November  6,  1903. 

105072.  Skin  and  skull.  Adult  female.  Tanjong  Laboha,  Tringanu, 
Malay  Peninsula.  September  29,  1900.  Collected  by  C.  Boden 
Kloss.  Original  number  (Dr.  W.  L.  Abbott)  671.  Catalogued 
fFanuar}'  4,  1901. 

\V^ell-ma<le  skin  in  gcxnl  tiondition;  skull  perfect,  except  for  shot  holes  in  base 
and  vault  of  cranium. 

Sciurus  billitonus  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  592,  December  18,  1906. 

124977.  Skin  and  skull.  Adult  female.  Buding  Bay,  Billiton  Island, 
between  Sumatni  and  Borneo.  August  5, 1904.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  3539.  Catalogued  December  6, 
1904. 

Well-ma<le  skin  in  good  condition;  skull  perfect 
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Sciurus  carimatae  Miller. 

P^CM^  U.  S.  Nat.  Man.,  XXXI,  No.  1481,  p.  57,  July  23,  HK)6. 

12507r).  Skin  and  skull.  Adult  niiile.  Telok  Pai,  Kariiuata  Island, 
off  west  coast  of  Borneo.  August  27,  19<>4.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  3602.  Catalogued  December  8, 
1904. 

Well-made  skin  in  good  condition;  skull  i^rfect,  except  slight  injury  to  right 
condyloid  profefc»8  of  mandible. 

Sciurus  carimonensis  Miller. 

Vtoc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1485,  p.  261,  September  11,  1906. 

122800.  Skin  and  skull.  Adult  female.  (Ireat  Karimon  Island, 
Rhio-Linga  Archip(»lago.  May  24, 1903.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2423.     Catalogued  January  20,  llKMr. 

Well-made  8kin  in   i?chm1   conditirm;   nkull  nearly  |)erfect,   a  few  nniall  shot 
injuries. 

Sciurus  douglasii  cascadensis  Allen.      Biological  Survey  collection. 

Bull.  Amer.  Mus.  Nat.  Hist.,  X,  })p.  277-278,  July  22,  1898. 

80229.  Skin  and  skull.  Adult  male.  Mount  Hood,  Oregon.  Sep- 
tember 9,  1896.     Collected  by  V.  Baih'y.     Original  number  5874. 

Well-ma<le  Hkin  in  good  condition;  nkull  j)erfect,  except  for  a  few  small  shot 
perforatioiiH. 

Sciurus  casensis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  20,  November  6,  1903. 

104370.  Skin  and  skull.  Adult  female.  Cbance  Island,  Mergui 
Archipelago.  December  28,  1899.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  185.     Catalogued  November  6,  1900. 

Well-made  nkin  in  jjood  condition;  skull  perfect. 

Sciurus  castanotus  Baird. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  3:^2,  reiK)rted  favorably  for  publicatiun 
April  24,  1855  (ty|)Ographical  error  for  caManonoULs) ,  StruniH  cuMtmonotm 
Baird,  Mammals  of  North  America,  p.  2(W>,  1857. 

= Sciurus  aberti  Woodhouse.    See  Allen,  Monoprai)hH  North  American  Bodentia, 
p.  735,  1877. 

T^g\ .  Skin  and  skull.  Adult  female.  Coppermines,  near  the  present 
site  of  Georgetown,  Grant  County,  New  Mexico.  (On  page 
707  of  Mammals  of  North  Ann^rica,  Baird  says  of  Coppermines, 
"A  former  station  of  the  United  States-Mexican  Boundary  Survey, 
subseijuently  called  Fort  AVebster.  Not  indicated  clearly  whether 
on  a  tributary  of  the  (lila  or  Mimbres.  About  latitude  33^,  lon- 
gitude 108^."    In  his  original  description  the  specimen  is  spoken 
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of  as  coming  from  the  Mimbres.  1851.  Collected  by  J.  H.  Clark. 
Catalogued  March  31,  1853. 

The  specimen  has  evidently  been  made  over  into  a  modern  study  skin,  quite 
complete  except  for  the  tail,  which  is  rather  fragmentary;  skull  perfect. 

No  numljers  are  referred  to  in  the  original  description,  but  in  the  Mammals 
of  North  America  it  is  seen  that  there  were  two  specimens,  an  adult  female  and  a 
young.  Measurements  of  a  skull  are  given  in  the  first  description,  which  apply 
to  the  adult  female,  no.  tWt-     Hence  it  is  regarded  as  the  type. 

Sciurus  griseoflavus  chiapensis  Nelson.  Biological  Survey  coll. 

Proc.  Wash.  Acad.  Sci.,  I,  pp.  69-70,  May  9,  1899. 

75957.  Skin  and  skiill.  Adult  male.  San  Cristobal,  Chiapas,  Mexico. 
September  22,  1895.  Collected  by  E.  W.  Nelson  and  E.  A. 
(joldman.     Original  number  8447. 

Well-made  skin  in  goo<l  condition;  skull  perfect. 

Sciurus  socialis  cocos  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  155-156,  June  3,  1898. 

70644.  Skin  and  skull.  Adult  male.  Acapulco,  Guerrero,  Mexico. 
January  11,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.     Original  number  7360. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  right 
audital  bulla. 

Sciurus  albipes  colimensis  Nelson.       Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  152,  June  3,  1898. 

=Sciurus  poliopus  colimensis  (Nelson).     See  Nelson,  Proc.  Wash.  Acad.  Sci.,  I, 
p.  52,  May  9,  1899. 

liioJ-  Skin  and  skull.  Adult  male.  Hacienda  Magdalena,  Colima, 
Mexico.  March  19,  1892.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  2239. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  aberti  concolor  True. 

Diagnoses  of  New  North  American  Mammals,  p.  1,  April  26,  1894.  (Reprinted 
in  Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  999,  p.  241,  November  15,  1894.)  Preoc- 
cupie<l  by  Sciunis cojicolor  B\yth  (Journ.  Asiat.  Soc.  Bengal  XXIV,  p.  474, 1855.) 

=Sciunis  aberti  ferreus  True.     Proc.  Biol.  Soc.  Wash.,  XIII,  p.  183,  November 
30,  1900. 

IHIt'  Skin  and  skull.     Adult  female.     Loveland,  Larimer  County, 

Colorado,     (^ollected  by  William  (r.  Smith.     Catalogued  October 

30,  181):^. 

Skin  in  good  condition,  but  not  inadt>  up  in  form  of  a  modern  study  skin;  skull 
perfect,  except  for  a  few  minor  chippings. 
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Sciurus  condurensis  Miller. 

Proc.  V.  H.  Nat.  Mas.,  XXXI,  No.  1485,  p.  260,  September  11, 1906. 

12287*).  Skin  and  skull.     Adult  female.     Pulo  Kundur,  Bhio-Linga 

Archipelago.     June  18,  1903.     Collected  by  Dr.  W.  L.  Abbott 

Original  numVier  2486.     Catalogued  January  21,  1904. 

Well-made  skin  in  good  condition;  Bkall  nearly  perfect,  left  zygoma  lacking 
and  last  left  upper  molar  shot  away. 

Sciurus  domelicus  Miller. 

Smiths<mian  Miscell.  Ck)ll.,  XLV,  No.  1420,  p.  18,  November  6,  1903. 

104881 .  Skin  and  skull.  Adult  female.  Domel  Island,  Mergui  Arch- 
ipelago. February  24,  1900,  Collected  by  Dr.  W.  L.  Abbott 
Original  number  822.     Catalogued  November  6,  1900. 

Well-made  skin  in  good  condition  ;  skull  i)erfect. 

Sciurus  dorsalis  Woodhouse. 

Proc.  Acad.  Nat.  »Sci.  Phila.,  VI,  p.  110,  reported  favorably  for  publication  June 
29,  1852.     (Name  preoccupied ;  see  (iray,  Proir.  Zool.  Soc.  Lond.,  1848,  p.  138.) 

= Sciurus  aberti  Woodhouse.    Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  p.  220,  requested 
to  be  published  December  28,  1852. 

2430.  Skin,  no  skull.     San  Francisco  Mountain,  Arizona,  on  the 

routes  of  Captains  Sitgreaves  and  Whipple,  about  lat.  35°  and  long. 

111°  80'.     October,  1851.     Collected  by  Dr.  S.  W.   Woodhouse. 

Catalogued  April  4,  1857.  •       • 

The  specimen  was  formerly  mounted,  but  it  has  since  been  taken  down  and 
made  into  a  fairly  good  study  skin.  The  first  description  reads:  **  This  beautiful 
squirrel  I  procured  whilst  attached  to  the  exixjdition  under  the  command  of 
Capt.  L.  Sitgreaves,  Topographical  Engineer,  U.  S.  Army,  exploring  the  Zuni 
and  the  Great  and  Little  Colorado  rivers  of  the  West  in  the  month  of  October, 
1851,  in  the  San  Francisco  Mountain,  New  Mexico."  This  statement  makes  it 
practically  certain  that  the  above  s])ecimen  is  the  one  on  which  Dr.  Woodhooae 
baned  his  desi;ription. 

Sciurus  albipes  effugius  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  152-153,  June  3,  1898. 

=Sciuru8  poliopus  effugius  (Nelson).    See  Nelson,  Proc.  Wash.  Acad.  Sci.,  I,  p.  54, 
May  9,  1899. 

70288.  Skin  and  skull.  Adult  female.  Mountains  near  Chilpan- 
cingo,  (ruerrero,  Mexico.  December  24, 1894.  Collected  by  E.  W. 
Nelson  and  E.  A.  Goldman.     Original  number  7271. 

Well-made  skin  in  good  condition ;  skull  perfect,  except  for  broken  alisphenoid. 

Sciurus  erebus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  456,  February  3,  1903. 

=Sciuru8  piccus  Peters.     See  Lyon,  Proc.  V.  S.  Nat.  Mus.,  XXXIV,  No.  1626, 
p.  638,  1908. 
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114537.  Skin  and  skull.  Adult  fenuilt».  Tapanuli  Bay,  west  coawt 
of  Sumatra.  March  17,  1902.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  1653.     Catalogued  September  2,  1902. 

Well-made  skin  in  pocni  condition;  skull  perfect. 

Sciurus  fossor  Peale.     See  page  290. 

Sciurus  aureogaster  frumentor  Kelson.  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  154-155,  June  3,  1898. 

54259.  Skin  and  skull.  Adult  male.  Las  Vigas,  Vera  Cruz,  Mexico. 
June  18,  1893.  Collected  by  E,  W.  Nelson  and  E.  A.  Goldman. 
Original  number  5073. 

Well-made  nkin  in  good  condition;  skull  perfect,  except  for  absence  of  last  two 
right  upper  molars  and  last  left  upper  molar. 

Sciurus  goldmani  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  149-150,  June  3,  1898. 

77903.  Skin  and  skull.  Adult  male.  Huebuetan,  Chiapas,  Mexico. 
February  28,  1896.  Collected  by  E.  W.  Nelscm  and  E.  A.  Gold- 
man.    Original  number  9435. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  hippurellus  Lyon. 

Smithsonian  Miscell.  Ck)ll.,  L,  No.  1705,  p.  27,  fig.  126,  Aprils,  1907. 

142274.  Skin   and    skull.      Adult  female.      Batu  Ampar,   Landak 

River,  western  Borneo.     July  11,  1905.     Collected  by  Dr.  W.  L. 

Abbott.     Original  number  4260.     Catalogued  January  20,  1906. 

Well-made  skin  in  good  condition;  skull  perfect,  except  loss  of  two  minute 
upper  premolars. 

Sciurus  hippurosus  Lyon. 

Smithsonian  Miscell.  Ck)ll.,  L,  No.  1705,  p.  26,  fig.  12a,  April  8,  1907. 

141031.  Skin  and  skull.     Adult  female.     Tarussan  Bay,  west  coast 

of  Sumatra.     December  18, 1904.     Collected  by  Dr.  W.  L.  Abbott. 

Original  number  3826.     Catalogued  July  19,  1905. 

W^ell-made  skin  in  good  condition;  skull  with  a  few  shot  holes  in  cranium, 
most  of  the  left  half  of  the  mandible  destroyed  by  shot,  and  right  lower  incisor 
shot  off  at  alveolus. 

Sciurus  nelsoni  hirtus  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  153-154,  June  3,  1898. 

55325.  Skin  and  skull.  Adult  male.  Tochimilco,  Puebla,  Mexico. 
August  7,  1893.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  5295. 

Well-made  skiii  in  good  condition;  skull  perfect,  except  for  broken  pterygoids. 
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Sciurus  ictericus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  12,  November  6,  1903. 

121727.  Skin  and  skull.  Adult  female.  Tana  Bala,  Batu  Islands, 
off  west  coast  Sumatra.  February  4,  1903.  Collected  by  Dr.  W. 
L.  Abbott.     Original  number  2223.     Cataloged  August  1,  1903. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  (Microsciurus)  isthmius  Nelson. 

Bull.  Amer.  Mus.  Nat.  Hist,  XII,  p.  77,  fig.  1,  April  14,  1S99. 

WVA'  Skin  and  skull.  Truando  River,  northwestern  Colombia.  Col- 
le<^.ted  by  Dr.  A.  Schott.  Original  number  232.  Received  from 
Lieut.  N.  Michlcr,  U.  S.  A.  Skin  catalogued  March  1, 1859;  skull, 
March  25,  1808. 

Skin  in  rather  poor  condition,  tiiil  inij>erfect;  most  of  the  posterior  basal  por- 
tion of  the  brain  case  of  the  skull  has  l)een  cut  away. 

Sciurus  kaibabensis  Merriam.  Biological  Surv^ey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  129-130,  June  9,  1904. 

130982.  Skin  and  skull.  Adult  male.  Bright  Angel  Creek,  top  of 
Kaibab  Plateau,  Grand  Canyon,  Arizona.  Deceml>er  1,  1903. 
Collected  by  J.  T.  Stewart.     Original  number  4470x. 

Well-made  skin  in  good  condition;  nkuU  with  zygomata,  pterygoids,  left 
audital  bulla,  and  angular  processes  of  mandible  broken. 

Sciurus  klossi  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  225,  fig.  136,  August  20,  1900. 

101678.  Skin  and  skull.  Adult  male.  Kaju  Ara,  or  Saddle  Island, 
of  the  Tambelan  Islands,  South  China  Sea.  August  15,  1899. 
Collected  by  Dr.  W.  L.  Ablwtt.     Catalogued  January  19,  19U0. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  lancavenis  Miller. 

Smithsonian  Miscell.  Ck)ll.,  XLV,  No.  1420,  p.  16,  November  6,  1903. 

104390.  Skin  and  skull.  Adult  male.  Pulo  Lankawi,  off  west  coast 
of  Malay  Peninsula.  December  1,  1890.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  101.     Catalogued  November  6,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  lautensis  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  128,  March  26,  1901. 

104683.  Skin  and  skull.  Adult  female.  Pulo  Laut,  Natuna  Islands. 
August  6,  1900.  Collected  by  Dr.  W.  L.  Abbott.  Original  num- 
ber 612.     Catalogued  December  17,  1900. 

Well-made  skin  in  good  condition;  skull  perfe<!t,  except  jKwterior  portion  of 
left  half  of  mandible  has  been  shot  away. 
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Sciurus  (Heliosciurus)  rufobrachiatus  libericus  Miller. 
Proc.  Wash.  Acad.  Sci.,  II,  p.  633,  December  28,  19()0. 

83884.  Skin  and  skull.  Adult  male.  Mount  Coffee,  Liberia,  West 
Africa.  March  22,  1897.  Collected  by  R.  P.  Currie.  Original 
number  16.     Catalogued  September  80,  1897. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  limitis  Baird. 

Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  331,  this  paper  was  reported  favorably  for 
publication  April  24,  1855. 

=Sciurus  niger  limitis  (Baird).     See  Osgood,  Proc.  Biol.  Soc.  Wash.,  XX,  p.  45 
April  18,  1907. 

VWff-  Skin  (lost)  and  skull.  Devils  River,  Texas.  Collected  by 
J.  H.  Clark,  United  States  and  Mexican  Boundary  Survey,  under 
Maj.  W.  H.  Emory,  IT.  S.  A.     Catalogued  December  12,  1854. 

Skin  can  not  be  found;  skull  perfect,  except  for  loss  of  left  pterygoid  an<l  a 
small  piece  out  of  left  angular  process  of  mandible. 

The  original  description  says,  ** (Collected  by  J.  II.  Clark  on  Devil's  River, 
Texas,"  and  by  referring  to  Baird's  Mammals  of  North  America,  p.  256,  it  is  seen, 
that  this  Pi)ecimen  is  no.  r¥V:^»  which  ia  consequently  considered  the  type. 

Sciurus  lingungensis  Miller. 

Proc.  Wash.  Ac»d.  Sci.,  Ill,  p.  123,  March  26,  1901. 

104698.  Skin  and  skull.  Adult  male.  Pulo  Lingung,  off  the  south- 
ern extremity  of  Bunguran  Island,  Natuna  Islands.  June  19, 1900. 
Collected  by  Dr.  W.  L.  Abbott.  Original  number  494.  Cata- 
logued December  17,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  socialis  littoralis  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XX,  pp.  87-88,  December,  1907. 

7V622.  Skin    and    skull.     Adult    female.     Puerto   Angel,   Oaxaca, 

Mexico.     March  11, 1895.     Collected  by  E.  W.  Nelson  and  E.  A. 

Goldman.     Original  number  7627. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  two 
molars,  left  pterygoid,  and  adjacent  part  of  the  floor  of  the  brain-case. 

Sciurus  lucas  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  20,  November  6,  1903. 

104885.  Skin  and   skull.     Adult  female.     St.  Luke  Island,  Mergui 

Archipelago.     January  20, 1900.     Collected  by  Dr.  W.  L.  Abbott. 

Original  number  256.     Catalogued  November  6,  1900. 

Well-made  skin  in  good  condition;  skull  perfect,  except  that  the  right  ptery- 
goid is  defective. 
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Sciurus  lutescens  Miller. 

Proc.  Wash.  Acad.  Soi.,  Ill,  i>.  124,  Manth  26,  1901. 

104668.  Skin  and    skull.     Adult  male.      Sirhassen  Island    Natana 
Islands.     June  3,  19()0.     Collected  by  Dr.  W.  L.  Abbott     Origi- 
nal number  429.     Catalogued  December  17,  1900. 
Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  boothiae  managuensis  Nelson. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  150,  June  3,  1898. 

=Sciunis  managuensis  (Nelson).    Sw  Nelson,  Proc.  Wash.  Acad.  Set,  I,  p.  81, 
May  9, 1899. 

62476.  Skin  and  skull.  Adult  male.  Along  the  Managua  River, 
Guatemala.  Februar}^  12,  1895.  Collected  by  Mrs.  C.  McElroy. 
Catalogued  June  26,  1895. 

Well-made  Hkin  in  good  condition;  Hkull  perfect. 

Sciurus  mansalaris  Miller. 

Proc.  U.  8.  Nat.  Mus.,  XXVI,  No.  i:n7,  p.  45:,  February  3,  19aS. 

114633.  Skin  and  skull.  Adult  male.  Pulo  Mansalar.,  off  Tapanuli 
Bay,  west  coast  of  Sumatra.  March  2,  1902.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  15S8.  Catalogued  Septembers, 
1902. 

Well-made  skin  in  good  condition;  skull  |>erfect. 

Sciurus  matthaeus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  ^o.  1420,  p.  19,  November  6,  1903. 

111921).  Skin  and  skull.  Adult  female.  St.  Matthew  Island,  Mergui 
Archipelago.  December  11,  1900.  Collected  by  Dr.  W.  L.Ab- 
bott.    Original  number  774.     Catalogued  August  17,  1901. 

Well-made  skin  in  gf3o<l  condition;  skull  perfect. 

Sciurus  hudsonius  mearnsi  Townsond. 

Pror.  Biol.  Soc.  Wash.,  XI,  p.  14(5,  June  9,  1S97. 

=Sciuni8  mearnsi  (Townsend).    See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist,  X,  p. 
286,  July  22,  1898. 

fJIfJ.  Skin  and  skull.     San  Pedro  Martir  Mountains,  at  about  7,<>U0 
feet,  Lower  California,  Mexico.     May,  1889.     Collected  by  C.  H. 
Townsend.     Catalogu(Ml  February  15,  1890. 
Well-made  pkin  in  good  condition;  skull  jverfect. 

Sciurus  melanops  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  151,  June  11,  1902. 

113152.  Skin  and  skull.     Adult   female.     Indragiri   River,  eastern 

Sumatni.     September  15,  1901.     Collected  by  Dr.  W.  L.  Abbott 

Original  number  1307.     Catalogued  February  3,  1902. 

Well-made  skin  in  gocxl  condition;  skull  perfect,  except  for  loss  of  both  miniite 
upper  premolars. 
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Sciurus  mendanauus  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  589,  December  18,  1906. 

124916.  Skin  and  skull.  Adult  male.  Pulo  Mendanau,  west  coai^t 
of  Billiton  Island,  between  Sumatra  and  Borneo.  July  14,  1904. 
Collected  by  Dr.  W.  L.  Abbott.  Original  number  3475.  Cata- 
logued December  5,  1904. 

Well-made  skin  in  good  conditicm;  skull  perfet^t. 

Sciurus  mimellus  Miller. 

P^ot^  Wa"=^h.  Acad.  Sci.,  II,  p.  218,  August  20,  1900. 

I0lfi68.  Skin  and  skull.  Adult  male.  Pulo  Wai,  Tambelan  Islands, 
South  China  Sea.  August  13,  1<S99.  Collected  by  Dr.  W.  L. 
Abbott.     C'atalogued  January  19,  1900. 

Well-made  skin  in  goo<i  condition;  skull  perfect. 

Sciurus  mimiculus  Miller. 

Proc.  Wash.  Acatl.  Sci.,  II,  p.  219,  August  20,  1900. 

101616.  Skin  and  skull.  Adult  male.  Santa  Barbe  Island,  South 
China  Sea.  August  1,  1899.  Collected  by  Dr.  W.  L.  Abbott. 
Catalogued  January  19,  1900. 

Well-made  skin  in  good  condition;  skull  perfect,  except  right  lower  incisor 
broken  off,  first  right  upper  premolar  and  last  upper  molar  on  left  side  missing. 

Sciurus  aberti  mimus  Merriani.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  1.30,  June  9,  1904. 

70908.  Skin  and  skull.  Adult  female.  Hall  Peak,  Cimarron  Moun- 
tains, New  Mexico.  January  16,  1895.  Collected  by  C.  M.  Bar- 
ber.    Original  number  61. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  right 
upper  premolars  and  end  of  left  pterygoid. 

Sciurus  notatus  miniatus  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  79,  .Tuly  25,  1900. 

8-1415.  Skin  and  skull.  Adult  female.  Trong  (or  Tarang),  lower 
Siam.  Februaiy  25,  1897.  Collected  l)y  Dr.  W.  L.  Abbott.  Cata- 
logued March  25,  1898. 

Well-made  skin  in  good  condition;  skull  perfettt. 

Sciurus  negligens  Nelson.  Biologic^il  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  147,  June  3,  1898. 

93028.  Skin   and   skull.     Adult    female.   .  Alta  Mira,   Tamaulipas, 

Mexico.     April  18,  1898.     Collected  by  E.  A.  Goldman.    Original 

number  12819. 

Well-made  F>kin  in  good  condition;  nkuU  with  nasals  and  left  jugal  missing, 
and  left  mandibular  ramuH  broken. 
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Sciunis  nelsoni  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Waah.,  VIII,  p.  144,  December  29,  1893. 

51157.  Skin  and  skull.  Adult  female.  Huitzilac,  Morelos,  Mexico. 
January  1,  1893.  Collected  by  E.  W.  Nelson.  Original  number 
4144. 

Well-made  Hkin  in  jtockI  condition;  nkull  perfect. 

Sciurus  albipes  nemoralis  Nelson.  Biological  Survey  collection, 

lYoc.  Biol.  S<x-.  Wash.,  XII,  p.  151,  June  3,  1898. 

=Sciunis  poliopus  nemoralis  (Nelson).     See  Nelson,  Proc.  Wash.  Acad.  Sci.,  I, 
p.  50,  May  9,  1S«9. 

Hill'  Skin  and  skull.  Adult  male.  Patzcuaro,  Alichoacan,  Mexico. 
Julv  23,  1S92.  Collected  bv  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  2905. 

Well-made  skin  in  goo<l  con<lition;  skull  perfiHit. 

Sciurus  fremonti  neomexicanus  Allen.    Biological  Survey  collection. 

Bull.  Amer.  Mus.  Nat.  Hi8t.,  X,  p.  2in,  July  22,  1898. 

71690.  Skin  and  skull.  Adult  male.  Ray  ado  Canyon,  Colfax  County, 
New  Mexico.  April  1,  1895.  Collected  by  C.  M.  Barber.  Orig- 
inal number  89. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  collisei  nuchalis  Nelson.  Biological  Survey  collection. 

Pro<!.  Wash.  Acad.  Sci.,  I,  pp.  59-00,  May  9,  1899. 

II J 5 J.  Skin  and  skull.  Adult  male.  Manzanillo,  Colima,  Mexico. 
February  2,  1892.     Collected  by  E.  W.  Nelson.     Original  number 

1828. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  second 
left  upper  pn»molar;  right  audital  bulla  and  pteryjroids  slightly  broken. 

Sciurus  borneoensis  palustris  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXIII,  No.  1577,  p.  553,  I)e<*ember  24,  1907. 

142330.  Skin  and  skull.  Adult  male.  North  bank  of  the  Kapuas 
River,  below  Pulo  Limbang,  western  Borneo.  September  23, 
1905.  Collected  by  Dr.  W.  L.  Abbott.  Original  number  4467. 
Catalogued  January  22,  1900. 

Well-made  skin  in  goo<l  condition;  skull  ixjrfect,  except  slight  injury  to  Ix)th 
angular  i)rocesses  of  mandible. 

Sciurus  pannovianus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  11,  November  6,  1903. 

112351.  Skin  and  skull.     Adult  male.     Pulo  Pannow,  Atas  Islands, 

South  China  Sea.     Mav  28, 1901.     Collected  bv  Dr.  W.  L.  Abbott 

Original  number  952.     Catalogued  November  8,  1901. 

Well-made  skin  in  good  condition;  skull  perfe^'t,  shot  hole  Ijac^kof  right  supra- 
orbital process. 
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Sciurus  parvus  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  33,  April  5,  1901. 

84509.  Skin  and  skull.  Adult  male.  Nulu,  Sarawak,  Borneo;  alti- 
tude 1,000  feet.  October,  1894.  Collected  b}-  Charles  Hose. 
Catalogued  April  12,  1898. 

Well-inade  skin  in  good  condition;  skull  slightly  broken  about  the  foramen 
magnum,  otherwise  complete. 

Sciurus  pemangilensis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  9,  November  6,  1903. 

112460.  Skin  and  skull.  Adult  female.  Pulo  Pemangil,  off  coast  of 
Johore.  June  12,  1901.  Collected  by  Dr.  W.  L.  Abbott.  Origi- 
nal number  1062.     Catalogued  November  13,  1901. 

Well-made  skin  in  good  condition;  skull  perfect,  except  small  holes  in  left 
bulla. 

Sciurus  peninsularis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  10,  November  6, 1903.  See  Lyon 
(Smithsonian  Miscell.  Coll.,  XLVIII,  No.  1660,  pp.  277-279,  February  4, 1907), 
for  remarks  on  the  status  of  this  species. 

112511.  Skin  and  skull.     Adult  male.     North  Bank  of  Endau  River, 
Pahang,  Malay  Peninsula.     June  21, 1901.     Collected  by  Dr.  W.  L. 
Abbott.     Original  number  1()78.     Catalogued  November  15,  1901. 
Well-made  skin  in  good  cxmdition;  skull  perfect. 

Sciurus  poliopus  perigrinator  Nelson.     Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  149,  October  6,  1904. 

70279.  Skin  and  skull.  Adult  female.  Piaxtla,  Puebla,  Mexico. 
November  25,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  7104. 

Well-made  skin  in  good  condition;  skull  perfe<^t,  except  for  slightly  broken 
pterygoid  and  supraorbital  border. 

Sciurus  hudsonicus  petulans  Osgood.     Biological  Survey  ox)llection. 

Nortlj  Amer.  Fauna,  No.  19,  pp.  27-28,  pi.  5,  fig.  2,  October  6,  1900. 

97457.  Skin  and  skull.     Adult  female.     Glacier,  White  Pass,  Alaska. 
June  4, 1899.     Collected  by  W.  H.  Osgood.     Original  number  870. 
Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  piniensis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  14,  November  6,  1903. 

121800.  Skin  and  skull.  Adult  female.  Pulo  Pinie,  Batu  Islands 
off  west  coast  of  Sumatra.  March  1,  1903.  Collected  by  Dr.  W. 
L.  Abbott.     Original  number  2liU4.     Catalogued  August  2,  1903. 

Well-made  skin  in  goo<l  condition;  skull  perfect,  except  loss  of  first  and  second 
upper  molars  on  right  side. 
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Sciunis  pretiosus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  454,  February  3,  1903. 

1143:^5.  Skin  and  skull.  Adult  female.  Pulo  Bangkaru,  Banjak 
Islands,  off  west  coast  of  Sumatra.  January  20,  1902.  Collected 
by  Dr.  W.  L.  Abbott.  Original  numl>er  1M2.  Catalogued 
August  2S,  LtM)L>. 

Well-iim<le  nkin  in  jrool  condition;  sknll  perfect. 

Sciurus  procerus  Miller. 

Pnx'.  Witfh.  A(»d.  Sci.,  Ill,  p.  122,  March  26,  1901. 

104698.  Skin  and  skull.  Adult  male.  Bunguran  Island,  Natuna 
Islands.  J  uly  l8, 19(K).  Collected  by  Dr.  W.  L.  Abbott.  Original 
number  574.     Catalogued  December  IT,  19<X). 

Well-made  wkin  in  p:«)o<l  condition;  ekull  perfect. 

Sciunis  proserpinae  Lyon. 

SmithHonian  Miscell.  Coll.,  XLVIII,  No.  1659,  p.  275,  Febniar>'  4,  1907. 

142285.  Skin  and  skull.  Adult  female.  Pulo  Temaju  (also  written 
Temadjoe  and  Temadju),  about  4  miles  off  the  west  coast  of  Borneo. 
June  J),  1905.  Collected  ])y  Dr.  W.  L.  Abbott.  Original  number 
4180.     Catalogued  January  22,  190C. 

VVeil-made  nkin  in  pood  (H>ndition;  j?kiiH  ix?rfect  except  loss  of  left pm\pni?f  m", 
an<l  left  m^,  m^. 

Sciurus  pumilus  Miller. 

Smithsonian  Mincell.  Coll.,  XLV,  No,  1420,  p.  15,  November  6,  1903. 

121627.  Skin  and  skull.  Adult  male.  South  Pagi  Island,  off  west 
coast  of  Sumatra.  November  27,  1902.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2098.     Catalogued  July  31,  1903. 

Well-made  skin  in  jroo<l  condition;  skull  perfect,  except  for  a  few  scarcely 
noticeable  shot  holes. 

Sciurus  albipes  quercinus  Nelson.  Biological  Survey  collection. 

PrcK'.  Bi<d.  Soc.  Wash.,  XII, -pp.  150-151,  June  3,  1898.  Preoccupied  by  Sciunu 
fjuerriituH  Erxlel>en,  Syst.  Re^.  Animal.,  p.  482,  1777.  Sciurus  aUnpes  her- 
nnndezi  Nelson,  Science,  newser.,  VIII,  p.  782,  De<?ember  2,  1898. 

=Sciuru8  poliopus  hemandezi  (Nelson).     See  Nelson,  Proc.  Wash.  Acad.  8ci.,  I, 
p.  48,  May  9,  18119. 

08202.  Skin  and  .skull.  Adult  female.  Mountains  on  west  side  of 
valley  of  Oaxaca,  Oaxaca,  Mexico.  Septemlier  15,  1894.  Col- 
lected by  E.  W.  Nelson  and  E.  A.  Goldman.     Original  number  6768. 

Well-made  skin  in  go<Ml  condition;  sknll  i)erfect,  except  for  shot  perfoimticm 
from  base  of  nasds  throngh  anteri«»r  jwirt  of  palate. 
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Sciurus  richmondi  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  146-147,  June  3,  1898. 

il|||.  Skin  and  skull.  Adult  female.  Escondido  River,  50  miles 
from  Bluefields,  Nicaragua.  October  4,  1892.  Collected  by  Dr. 
C.  W.  Richmond.     Original  number  118. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  rubeculus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  22,  November  6,  11K)3. 

86777.  Skin  and  skull.  Adult  male.  Kiiow  Sai  Dow  (1,000  feet), 
Trong  (or  Tarang),  lower  Siam.  February  21, 1899.  Collected  by 
Dr.  W.  L.  Abbott.     Catalogued  July  20,  1899. 

Well-made  skin  in  good  condition;  skull  perfect,  except  pterygoids  slightly 
injured. 

Sciurus  rubidiventris  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  127,  March  26,  1901. 

104671.  Skin  and  skull.  Adult  female.  Bunguran  Island,  Natuna 
Islands.  June  22, 1901 .  Collected  by  Dr.  W.  L.  Abbott.  Original 
number  498.     Catalogued  December  17,  1900. 

Well-made  skin  in  good  condition ;  skull  perfect,  except  condyloid  process  of 
right  mandible  shot  away. 

Sciurus  rutiliventris  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  126,  March  26,  1901. 

104658.  Skin  and  skull.  Adult  male.  Pulo  Midei  (Low  Island), 
Natuna  Islands.  May  24,  1900.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  405.     Catalogued  December  17,  1900. 

Well-made  skin  in  good  condition ;  skull  perfect,  except  several  shot  holes  and 
angle  of  right  half  of  mandible  lacking. 

Sciurus  sanggaus  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXIII,  No.  1577,  p.  654,  December  24,  1907. 

142296.  Skin  and  skull.  Adult  female.  Sanggau,  western  Borneo, 
south  bank  of  Kapuas  River.  August  21, 1905.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  4357.  Catalogued  January  22^ 
1906. 

Well-made  skin  in  gooil  condition ;  skull  perfect. 
Sciurus  saturatus  Miller. 

Proc.  U.  8.  Nat.  Mus.,  XXVI,  No.  1317,  p.  453,  February  3,  1903. 

114629.  Skin  and  skull.  Adult  female.  •  Pulo  Mansalar,  oflf  Tapan- 
uli  Bay,  west  coast  of  Sumati-a.  March  9^  1902.  Collected  by 
Dr.  W.  L.  Abbott.  Original  number  1633.  Catalogued  Septem- 
ber 3, 1902. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  loss  of  all  the  upper 
premolars,  both  last  upper  molars,  right  last  lower  molar. 

45336—08 13 


194  8CIUBU8. 

Sciurus  poliopus  senex  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  148-149,  October  6,  1904. 

126208.  Skin  and  skull.  Adult  female.  La  Salada,  Michoaean, 
Mexico.  March  14,  1903.  Collected  bv  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  16127. 

Well-made  fikin  in  g:ood  iX)ndition;  skall  perfect,  except  for  absence  of  firet  left 
upper  premolar. 

Sciurus  seraiae  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  125,  March  26,  1901. 

104660.  Skin  and  skull.  Adult  male.  Pulo  Seraia,  Natuna  Islands. 
May  29,  1900.  Collected  by  Dr.  W.  L.  Abbott.  Original  number 
415.     Catalogued  December  17,  1900. 

Well-made  skin  in  good  condition;  ekull  perfect. 
Sciurus  serutus  Miller. 

Proc.  U.  S.  Nat.  Mu«.,  XXXI,  No.  1481,  p.  58,  July  23,  1906. 

125025.  Skin  and  skull.  Adult  male.  Pulo  Serutu,  Karimata  Island:*, 
off  west  coast  of  Borneo.  August  17,  1904.  Collected  by  Dr. 
W.  L.  Ablx)tt.  Original  number  3584.  Catalogued  December  7, 
1904. 

Well-made  skin  in  good  itmdition;  skull  perfect. 

Sciurus  suckleyi  Baird. 

Proc.  AcsuX.  Nat.  Sci.  Phila..  VII,  p.  333,  this  paper  was  reported  fovoimblyfor 
publication  April  24,  1855. 

= Sciurus  douglasii  Bachman.    See  Baini,  Mammals  of  North  America,  p.  275, 
ia57. 

jfHv-  '^^in  fti^d  skull.  Adult  male.  Steilacoom,  Washington. 
January  13,  1854.  Collected  by  Dr.  George  Suckley,  U.  S.  A., 
Pacific  Railroad  Survey.  Original  numl)er  1.  Skin  catalogued 
March  17,  1854;  skull,  November  1,  1898. 

Specimen  made  into  a  modem  study  skin  and  the  skull  removed  in  November, 
1898.  The  skin  is  in  lair  condition,  but  the  left  fore  leg  is  lacking.  Only  that 
part  of  the  skull  anterior  to  the  brain-case,  and  the  right  half  of  the  mandible  is 
present 

In  Baird's  original  description  he  gives  the  three  measurements  "Head  and 
iKxly  9  inches.  Tail  vertebne  4i  inches.  To  tip  of  hairs  6  inches."  In  1857,  in 
his  Mammals  of  North  America,  Baird  gives  more  details  of  the  P^ific  Railroad 
specimenH,  and  in  the  table  on  page  278,  No.  272,  the  above  specimen  is  the  only 
one  which  a^i^rees  with  the  above  three  measurements,  and  consequently  it  is 
taken  as  the  type. 

Sciurus  sullivanus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  17,  Novembers,  1903. 

104877.  Skin  and  skull.  Adult  female.  Sullivan  Island,  Mergui 
Archipelago.  February  1,  1900.  Collected  by  Dr.  W.  L.  Abbott 
Original  number  294.     Catalogued  November  6,  1900. 

Well-made  skin  in  good  condition;  skull  perfect,  except  left  pterygoid. 
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Sciurus  tenuis  surdus  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  80,  July  25,  1900. 

84412.  Skin  and  skull.  Adult  male.  Trong  (or  Tarang),  lower 
Siam.  February  3, 1897.  Collected  by  Dr.  W.  L.  Abbott.  Cata- 
logued iMarch  25,  1898. 

Well-made  skin  in  good  condition;  skull  a  trifle  damaged  by  shot,  the  two 
premolara  and  first  molar  in  the  left  upper  jaw  shot  away.  In  left  half  of 
mandible  only  the  two  last  molars  remain,  and  in  the  right  half  the  last  molar 
has  fallen  out. 

Type  designated  by  number.  In  original  description  under  **  Measurements," 
external  uieaHurements  of  the  type  are  said  to  be  given.  This  is  an  error,  how- 
ever, as  they  are  measurements  of  a  paraty^ie,  No.  83243. 

Sciurus  vittatus  tapanulius  Lyon. 

Smithsonian  Miscell.  Coll.,  XLVIII,  No.  1660,  p.  280,  February  4,  1907. 

114519.  Skin  and  skull.  Adult  male.  Tapanuli  Bay,  west  coast  of 
Sumatra.  February  21,  1902.  Collected  hj  Dr.  W.  L.  Abbott. 
Original  number  1560.    Catalogued  September  2,  1902. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  vittatus  tarussanus  Lyon. 

Smithsonian  Miscell.  Coll.,  XLVIII,  No.  1660,  p.  279,  February  4,  1907. 

141038.  Skin  and  skull.  Adult  female.  Tarussan  Bay,  west  coast  of 
Sumatra.  December  28,  1904.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  3857.     Catalogued  July  19,  1905. 

Well-made  skin  in  good  condition;  skull  perfect,  except  loss  of  leitpin^  and 
shot  injuries  to  angular  processes  of  mandible. 

Sciurus  tedongus  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  591,  December  18,  1906. 

124717.  Skin  and  skull.  Adult  male.  Tanjong  Tedong,  island  of 
Banka,  east  of  Sumatra.  June  1,  1904.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  3286.     Catalogued  November  30,  1904. 

Well-made  skin  in  good  condition;  skull  nearly  perfect,  a  few  shot  holes,  right 
half  of  mandible  especially  damaged. 

Sciurus  tenuirostris  Miller. 

Trof.  Wash.  Acad.  Sci.,  II,  p.  221,  tig.  13c,  August  20,  1900. 

101753.  Skin  and  skull.     Adult  female.     Pulo  Tioman,  off  southeast 

coast  Malay  Peninsula.     September  30,  1899.    Collected  by  Dr. 

\V.  L.  Abbott.     Catalogued  January  20,  1900. 

Well-made  skin  in  good  condition;  skull  with  several  shot  holes,  and  the  last 
two  up{>er  molars  on  each  side  shot  away;  posterior  portion  of  right  half  of 
mandible  lacking,  and  the  first  two  right  mandibular  cheek-teeth  shot  away. 
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Sciurus  thomasi  Nelson. 

Proc.  Wash.  Acad.  Sci.,  I,  p.  71,  pi.  2,  fig.  6,  May  9,  1899. 

iBH-  Skin  and  skull.    Talamanca,  Costa  Rica.    1874.    CioUectedby 

Prof.  W.  M.  Gabb.     Skin  catalogued  November  11,  1874;  skull, 

April  16,  1889. 

The  specimen  has  been  remade  into  a  modem  study  skin  and  is  in  good  con- 
dition; skull  is  perfect  except  for  loss  of  pterygoids  and  of  right  iKMtorbital 
proceas. 

Sciurus  oculatus  tolucse  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  pp.  148-149,  June  3,  1898. 

55927.  Skin  and  skull.     Adult  male.     North  slope  Volcan  Toluca, 

Mexico,  Mexico.     September  8, 1893.    Collected  by  E.  W.  Nelson 

and  E.  A.  Goldman.     Original  number  5419. 

W^ell-made  skin  in  good  condition ;  skull  perfect,  except  for  fractured  squamosal 
and  supraoccipital  region. 

Sciurus  truei  Nelson.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sd.,  I,  pp.  61-62,  May  9,  1899. 

96229.  Skin  and  skull.  Adult  male.  Camoa,  Rio  Mayo,  Sonora, 
Mexico.  January  20, 1899.  Collected  by  E.  A.  Groldman.  Origi- 
nal number  13405. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  fractured  frontal 
and  supraoccipital  and  absence  of  last  left  upper  and  lower  molars. 

Sciurus  ubericolor  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  455,  February  3,  1903. 

114373.  Skin  and  skull.  Adult  female.  Pulo  Tuangku,  Banjak 
Islands,  off  west  coast  of  Sumatra.  February  5,  1902.  Collected 
by  Dr.  W.  L.  Abbott.    Original  number  1517.    Catalogued  August 

.     28,  1902. 

Well-made  skin  in  good  condition;  skull  in  good  condition,  except  most  of  left 
zygoma  and  anterior  half  of  left  ramus  of  mandible  shot  away. 

Sciurus  undulatus  True. 

Proc.  U.  S.  Nat.  Mus.,  XV,  No.  915,  i>.  465,  fig.  3,  October  26,  1892, 

im\'  Skin  and  skull.  Adult  male.  Mount  Kilimanjaro  (6,000 
feet),  German  East  Africa.  June  12,  1888.  Collected  by  Dr. 
W.  L.  Ab}x)tt.    Original  number  7.     Catalogued  June  24,  1890. 

Well-made  skin  in  goo<l  condition ;  skull  perfect 

Type  designated  by  number,  skull  No.  34731  being  figured  and  marioed 
'Hype."  Two  specimens  are  listed,  the  above  and  a  female,  No.  19006|  tbo 
marked  ''type,"  but  as  there  can  not  be  two  types  of  the  same  species,  itseemi 
advisable  to  consider  the  second  specimen  as  a  paratype,  the  one  figured  as  the 
type. 


SCIURUS — PUNAMBtTLUS.  197 

Sciurus  hudsonicus  ventorum  Allen.     Biological  Survey  collection. 

Bull.  Amer.  Mub.  Nat  Hist,  X,  pp.  263-264,  July  22,  1898. 

50080.  Skin  and  skull.  Adult  male  (not  female,  &s  in  original 
description).  South  Pass  City,  Wyoming.  September  6,  1893. 
Collected  by  V.  Bailey.     Original  number  4305. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  numerous  small 
shot  perforations  and  absence  of  one  molar. 

Sciurus  deppei  vivax  Nelson.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  131-132,  August  9,  1901. 

107932.  Skin  and  skull.  Adult  female.  Apazote,  Campeche,  Mexico. 
January  8,  1901.  Collected  by  E.  A.  Goldman.  Original  number 
14429. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciurus  carolinensis  yucatanensis  Allen.     Cotype. 

Monographs  North  American  Rodentia,  p.  705,  August,  1877. 
= Sciurus  jrucatanensis  (Allen).    See  Elliot,  Field  Columbian  Mus.,  Zool.  8or.,  I, 
p.  80,  May,  1896. 

^T^iVff-  Skin  and  skull.  Adult  female.  Merida,  Yucatan,  Mexico. 
March  3,  1865.  Collected  by  Dr.  A.  Schott,  "Comision  cientifica 
de  Yucatan,  Jose  Salagar  Llarregui."  Original  number  229.  Skin 
catalogued  May  2,  1866;  skull,  September  20,  1898. 

The  specimen  has  been  remade  into  a  modem  study  skin  and  is  in  good  con- 
dition; skull  in  fair  condition,  right  zygoma  lacking,  and  a  considerable  hole 
above  the  foramen  magnum  as  well  as  breaks  about  the  optic  foramina. 

In  the  original  description  Dr.  J.  A.  Allen  speaks  of  four  specimens,  all  of  the 
same  date,  locality,  and  collector  as  the  above.  In  the  table  of  measurements,  on 
page  711,  three  of  them  are  referred  to  by  number,  namely,  8502, 8503,  and  8505, 
which  should  be  regarded  as  cotypes.  Unfortunately,  Nos.  8502  and  8505  can 
not  be  found.  His  fourth  specimen,  not  referred  to  by  numl)er  and  hence 
regarded  as  a  paratype,  is  in  good  condition  and  in  the  collection.  It  is  about 
half  or  two-thirds  grown. 

Genus  FUNAMBULUS. 

Punambulus  castaneus  Miller. 

Proc.  Wash.  Acad.  Sci..  II,  p.  217,  August  20,  1900. 

101696.  Skin  and  skull.  Immature  male.  Pulo  Siantan,  Anamba 
Islands,  South  China  Sea.  September  10, 1899.  Collected  by  Dr. 
W.  L.  Abbott.     Catalogued  January  19,  1900. 

Fairly  well-made  skin  in  good  condition;  skull  perfect 

Punambulus  obscurus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  23,  November  6,  1903. 

121640.  Skin  and  skull.     Adult  female.     South  Pagi  Island,  off  west 
coast  of  Sumatra.     November  22,  1902.    Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2086.     Catalogued  July  31,  1903. 
Well-made  skin  in  good  condition;  skull  perfect 


198  PUNAMBULUS — RATUFA. 

Punambulus  peninsulae  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  25,  November  6,  1903. 

86776.  Skin  and  skull.  Adult  male.  Khow  Sai  Dow,  Trong  (or 
Taran^),  lower  Siam.  February  18, 1899.  Collected  by  Dr.  W.  L. 
Abbott.     Catalogued  July  20,  1899. 

Well-made  skin  in  good  condition;  eknll  j)erfeet. 

Punambulus  rostratus  Miller. 

Smithsonian  Mist^ell.  Coll.,  XLV,  No.  1420,  p.  24,  November  6,  1903. 

121801.  Skin  and  skull.  Adult  female.  Tana  Bala,  Batu  Islands,  off 
we«t  coast  of  Sumatra.  February  12,  1903.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  2281.  Catalogued  August  2. 
1908. 

Well-niadi^  skin  in  go(xi  condition,   tail  apjmrently  imperfwt  in  life;  skull 
perfect. 

Genus  RATUFA. 

Ratufa  anambae  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  215,  August  20,  1900. 

101725.  Skin  and  skull.  Adult  female  (not  male,  as  in  original 
description).  Pulo  Jimaja,  Anamba  Islands,  South  China  Sea. 
Septeniljer  25, 1899.  Collected  by  Dr.  W.  L.  Abbott.  Catalogued 
January  20,  1902. 

Well-made  skin  in  good  condition  ;  skull  j)erfet!t. 

Ratufa  angusticeps  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  KiO,  March  26,  1901. 

104646.  Skin  and  skull.  Adult  male.  Pulo  Lingung,  off  south  coast 
of  Bunguran,  Natuna  Islands.  June  17,  1900.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  481.  Catalogued  December  17, 
1900. 

Well-made  skin  in  goo<l  condition;  skull  perfect,  ex(«pt  for  left  malar  shot 
away. 

Ratufa  arusinus  Lyon. 

Proc.  U.  8.  Nat.  Mus.,  XXXII,  No.  15,34,  p.  442,  May  23,  1907. 

143351.  Skin  and  skull.  Adult  male.  Aru  Bay,  northeastern  coast 
of  Sumatra.  January  16,  1906.  Collected  by  Dr.  W.  L.  Abbott 
Original  number  4635.     Catalogued  June  21,  1906. 

Well-made  skin  in  good  condition;  skull  perfect. 

Ratufa  balse  Miller. 

Smithsonian  Miscell.  Coll.,  XLV.  No.  1420,  p.  6,  November  6,  1903. 

121715.  Skin  and  skull.  Adult  male.  Tana  Bala,  I^tu  Islands,  off 
west  coast  of  Sumatm.  February  5, 1903.  Collected  by  Dr.  W.  L 
Abbott.     Original  number  2224.     Catalogued  August  1,  1908. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Ratufa  polia  bancana  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  687,  December  18,  1906. 

124680.  Skin  and  skull.     Adult  male.     Tanjong  Rengsam,  island  of 

Banka,  east  of  Sumatra.     May  27,  1904.     Collected  by  Dr.  W.  L. 

Abbott.     Original  number  3277.     Catalogued  November  29,  1904. 

Well-made  skin  in  good  condition;  skull  nearly  perfect,  somewhat  damaged 
by  shot,  especially  mandible. 

Ratufa  carimonensis  Miller. 

Proc.  U.  S.  Nat.  Mas.,  XXXI,  No.  1485,  p.  257,  September  11,  1906. 

122813.  Skin  and  skull.  Adult  female.  Great  Karimon  Island,  Rhio- 
Linga  Archipelago.  June  2, 1903.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  2465.     Catalogued  January  20,  1904. 

Well-made  skin  in  good  condition;  skull  perfect 

Ratufa  catemana  Lyon. 

Proc.  U.  S.  Nat  Mas.,  XXXII,  No.  1534,  p.  443,  May  23,  1907. 

123124.  Skin  and  skull.  Adult  male.  Kateman  River,  southeastern 
Sumatra.  August  27,  1903.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  2759.     Catalogued  January  25,  1904. 

Well-made  skin  in  good  condition;  skull  somewhat  damaged  by  shot  holes  in 
palate  and  cranium;  left  zygoma  and  anterior  portion  of  right  half  of  mandible 
lacking. 

Ratufa  condurensis  Miller. 

Proc.  U.  8.  Nat  Mus.,  XXXI,  No.  1486,  p.  258,  September  11,  1906. 

122879.  Skin  and  skull.     Adult  male.     Pulo  Kundur,  Rhio-Linga 

Archipelago.     June  25,  1903.     Collected  by  Dr.  W.  L.  Abbott. 

Original  number  2552.     Catalogued  January  21,  1904. 

Well-made  skin  in  good  condition;  skull  perfect,  except  loss  of  right  pterygoid; 
left  w}  and  pm}  worn  down  to  alveoli  and  right  m^  lost. 

Ratufa  confinis  Miller. 

Proc.  U.  S.  Nat  Mus.,  XXXI,  No.  1485,  p.  259,  September  11,  1906. 

113134.  Skin  and  skull.  Adult  female.  Sinkep  Island,  Rhio-Linga 
Archipelago.  September  3, 1901.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  1265.     Catalogued  January  31,  1902. 

Well-made  skin  in  good  condition;  skull  perfect,  except  loss  of  left  pterygoid. 

Ratufa  conspicua  Miller. 

Smithsonian  Miscell.  Coll..  XLV,  No.  1420,  p.  6,  November  6,  1903. 

115528.  Skin  and  skull.  Adult  male.  Pulo  Bintang,  Rhio-Linga 
Archipelago.  August  19,  1902.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  1900.     Catalogued  December  27,  1902. 

Well-made  skin  in  good  c*ondition;  skull  perfect. 
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Ratufa  femoralis  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1817,  p.  447,  Febniary  3,  1903. 

114361.  Skin  and  skull.  Adult  female.  Pule  Tuangku,  Banjak 
Islands,  off  west  coast  of  Sumatra.  January  27,  1902.  Collected 
by  Dr.  W.  L.  Abbott.     Original  number  1479.     Catalogfued  August 

28,  1902. 

Well-made  skin  in  gootl  condition;  skull  jwrfect. 

Ratufa  insignis  Miller. 

SmithHonian  Miscell.  Coll.,  XLV,  No.  142(>,  p.  4,  November  6,  1903. 

115581.  Skin  and  skull.  Adult  male.  Pulo  Sugi,  Khio-Linga  Archi- 
pelago. August  26, 1902.  Collect<xl  by  Dr.  W.  L.  Abbott.  Orig- 
inal number  1960.     Catalogued  December  27,  1902. 

Well-made  skin  in  good  condition:  skull  perfect,  except  that  the  left  pterygoid 
is  broken. 

Ratufa  Isenata  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  449,  pi.  19,  February  3,  1903. 

114350.  Skin  and  skull.     Adult  male.    Pulo  Tuangku,  Banjak  Islands, 

off  west  coast  of  Sumatra.  January  27,  1902.  Collected  by  Dr. 
W.  L.  Abobtt.  Original  number  1478.  Catalogued  August  28, 
1903. 

Well-made  skin  in  good  condition ;  skull  perfect 

Ratufa  masae  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  7,  November  6, 1903. 

121818.  Skin  and  skull.     Adult  male.     Tana  Masa,  Batu  Islands, 

off  west  coast  of  Sumatra.     February  21,  1903.     Collected  by  Dr. 

W.  L.  Abbott.    Original  number  2380.    Catalogued  August  3, 1903. 

Well-made  skin  in  good  condition ;  skull  perfect,  except  for  a  few  scattered 
shot  holes. 

Ratufa  melanopepla  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  71,  July  25, 1900. 

83230.  Skin  and  skull.  Adult  male.  Trong  (or  Tarang),  lower  Siam. 
February  27,  1896.  Collected  by  Dr.  W.  L.  Abbott.  Catalogued 
December  1,  1896. 

Well-made  skin  in  good  condition ;  skull  perfect,  except  for  Iobs  of  left  last  upper 
molar  and  right  pterygoid. 

Ratufa  nigrescens  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  448,  February  3, 1903. 

114556.  Skin  and  skull.  Adult  female.  Pulo  Mansalar,  off  Tapanuli 
Ba\%  west  coast  of  Sumatra.  March  11,  1902.  Collected  by  Dr. 
W.  L.  Abbott.     Original  nun)ber  1641.     Catalogued  September  2, 

1902. 

Wcll-ma<le  skin  in  jx<M»d  comlition  ;  wkull  iKTfe«*t. 
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Ratufa  notabilis  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  150,  June  11,  1902. 

113064.  Skin  and  skull.  Adult  male.  West  coast  of  Linga  Island, 
Jihio-Linga  Archipelago,  Augast  24, 1901.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  1210.     Catalogued  January  28,  1902. 

Well-made  skin  in  good  condition;  skull  perfect. 

Ratufa  palliata  Miller. 

Proc  Acad.  Nat.  Sci.  Phila..  1902,  p.  147,  June  11,  1902. 

113162.  Skin  and  skull.  Adult  male.  Indragiri  River,  eastern 
Sumatra.  September  23,  1901.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  1327.     Catalogued  February  4,  1902. 

Well-made  skin  in  good  condition;  skull  slightly  injured  by  shot,  both  upper 
incisors  more  or  less  broken,  and  a  piece  out  of  right  zygoma. 

« 

Ratufa  piniensis  Miller. 

Smithsonian  Misoell.  Coll.,  XLV,  No.  1420,  p.  8,  November  6,  1903. 

121940.  Skin  and  skull.     Adult  male.     Pulo  Pinie,  Batu  Islands, 

off  west  coast  of  Sumatra.     March  1, 1903.     Collected  by  Dr.  W.  L. 

Abbott.     Original  number  2343.     Catalogued  August  2,  1903. 

Well-made  skin  in  good  condition  (tail  imperfect  in  life) ;  skull  slightly  dam- 
aged by  shot;  both  lower  incisors  broken  off  to  alveloi,  hole  in  right  bulla,  and 
slight  damage  about  lachrymal  region  on  each  side. 

Ratufa  polia  Lyon. 

Proc.  IT.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  585,  December  18,  1906. 

125004.  Skin  and  skull.  Adult  female.  Bukit  Menguru,  Billiton 
Island,  between  Sumatra  and  Borneo.  August  9,  1904.  Col- 
lected by  Dr.  W.  L.  Abbott.  Original  number  3661.  Catalogued 
December  4,  1904. 

Well-made  skin  in  good  condition;  skull  perfect. 

Ratufa  pyrsonota  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  75,  July  25,  1900. 

83483.  Skin  and  skull.  Adult  male.  Trong  (or  Tarang),  lower  Siam. 
September  29, 1896.  Collected  by  Dr.  W.  L.  Abbott.  Catalogued 
April  23,  1897. 

Well-made  skin  in  good  condition;  skull  perfect. 

Ratufa  tiomanensis  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  216,  August  20,  1900.  # 

101761.  Skin  and  skull.  Adult  male.  Pulo  Tioman,  off  southeast 
coast  of  Malay  Peninsula.  October  4,  1899.  Collected  by  Dr. 
W.  L.  Abbott.     Catalogued  January  20,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Genus  PETAURISTA. 

Petaurista  batuana  Miller. 

Smithsonian  Miw^ll.  C^ll.,  XLV,  No.  1420,  p.  27,  November  6,  1903. 

121742.  Skin  and  skull.  Adult  male.  Tana  Bala,  Batu  Islands, 
off  west  coast  of  Sumatra.  February  5,  1903.  Collected  by  Dr. 
W.  L.  Abbott.    Original  number  2233.    Catalogued  August  1, 1903. 

Well-made  skin  in  jffKxl  rondition;  skull  perfet»t,  except  for  shot  hol^  aboot 
left  antorbital  foramen. 

Petaurista  terutaus  Lyon. 

Troc.  Biol.  Soc.  Wash.,  XX,  p.  17,  Febniary  23,  1907. 

123934.  Skin  and  skull.  Adult  male.  Pulo  Terutau  (also  written 
Trotau,  Trotto),  about  15  geographical  miles  off  west  coast  Malay 
Peninsula,  and  alx)ut  5i^  north  of  ecjuator.  April  9,  1904.  Col- 
lected by  Dr.  W.  L.  Abbott.  Original  number  3219.  Catalogued 
July  22,  1904. 

Well-made  skin  in  go<Kl  (-ondition;  skull  ix»rfect. 

Genus  SCIUROPTERUS. 

Sciuropterus  amcenus  Miller. 

Proc.  U.  S.  Nat  Mus.,  XXXI,  No.  1485,  p.  261,  September  11,  1906. 

122883.  Skin  and  skull.  Adult  male.  Pulo  Kundur,  Khio-Linga 
Archipelago.  June  12,  1903.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  2483.     Catalogued  January  21,  1904. 

W^ell-made  skin  in  goo<l  condition;  skull  perfei^t. 

Sciuropterus  volans  goldmani  Nelson.    Biological  Survey  cx)l lection. 

l*roc.  Biol.  Soc.  Wash.,  XVII,  p.  148,  October  6,  1904. 

132833.  Skin  and  skull.  Adult  male.  Twenty  miles  southeast  of 
Teopisca,  Chiapas,  Mexico.  April  8,  1904.  Collected  by  E.  A. 
(roldman.     Original  number  16667. 

Well-made  skin  in  good  condition;  skull  lacking  right  audital  bulla,  left  upper 
molars,  and  posterior  part  of  }>alate;  left  mandibular  ramus  in  three  pieces. 

Sciuropterus  alpinus  klamathensis  Merriam.       Biol.  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  225,  July  15,  1897. 

87310.  Skin  and  skull.  Adult  female.  Fort  Klamath,  Oregon.  Jan- 
uary 11,  1897.     Collected  by  B.  L.  Cunningham.     Original  number 

355x. 

Well-made  skin  in  good  (K>ndition;  skull  perfetrt. 

Sciuropterus  sabrinus  macrotis  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXI,  No.  1147,  p.  358,  figs.  1,  2,  and  3,  November 4, 1888. 

83152.  Skin  and  skull.  Adult  female.  Hunter  Mountain,  Catskill 
Mountains,  Green  County,  New  York.     August  31,   1896.     Cd- 
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lected  by  Dr.  E.  A.  Mearns,   U.    S.   A.    Original  number  4r08f). 
Catalogued  November  16,  1896. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sciuropterus  maerens  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  14'^,  p.  26,  pi.  1,  fig.  1,  November  6,  1903. 

121531.  Skin  and  skull.    Adult  female.    North  Pagi  Island,  off  west 
coast  of  Sumatra.     January  14,  1902.     Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2206.     Catalogued  July  29,  1903. 
Well-made  skin  in  goo<l  condition;  skull  perfect. 

Sciuropterus  oregonensis  Stephens!  Merriam.        Biol.  Survey  coll. 
Proc.  Biol.  Soc.  Wash.,  XIII,  p.  151,  June  13,  1900. 

99830.  Skin  and  skull.  Young  adult  female.  Sherwood,  Mendocino 
County,  California.  May  10,  1894.  Collected  by  F.  Stephens. 
Original  number  2307  (2624x).     ' 

Well-made  nkin  in  good  condition;  skull  i)erfect,  except  for  absents  of  right 
I)08torbital  J)roce8^^  and  right  coronoid  process. 

Sciuropterus  yukonensis  Osgood. 

North  Amer.  Fauna,  No.  19,  p.  25,  October  6,  1900. 

iUSo-  Skin  and  skull.  Adult  female.  Camp  Davidson,  Yukon 
Riv^er,  near  Alaska-Canada  boundary.  December  8,  1890.  Col- 
lected })y  R.  E.  Carson,  a  member  of  the  survey  party  of  the  United 
States  Coast  and  Geodetic  Survey.     Catalogued  March  10,  1892. 

Well-made  skin  in  gtXKi  condition;  skull  not  quite  perfect,  some  slight  damage 
alx)nt  the  bony  palate. 

Sciuropterus  alpinus  zaphaeus  Osgood.    Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  133-134,  April  18,  1905. 

136137.  Skin  and  skull.  Adult  female.  Helm  Bay ,  Cleveland  Penin- 
sula, Alaska.  January  21,  1905.  Collected  by  C.  Catt.  Original 
number  5196x. 

Well-made  skin  in  good  condition;  skull  perfect. 

Family  ANOMALUMD^. 

Genus  IDIURUS. 

Idiurus  macrotis  Miller. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  73,  figs.  15-19,  March  24,  1808. 

83625.  Skin  and  skull.  Young  adult  male.  Efulen,  Cameroon  dis- 
trict. West  Africa.  June  18,  1895.  Collected  by  G.  Ij.  Bates. 
Original  number  4.     Catalogued  June  23,  1897. 

Well-made  skin  in  good  condition;  skull  in  fair  condition,  the  four  occipital 
bones  cut  away. 
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Order  FER>E. 
Family  PHOCIDiE. 

Genus  PHOCA. 

Halichcerus  antarcticus  Pealc. 

U.  S.  Exploring  Exped.,  VIII,  Mamm.  and  OmithoL,  p.  30;  woodcat^  p.  31, 1848. 

Fhoca  jtealii  Gill,  Communications,  Essex  Institute,  V,  186^7,  p.  4,  footnote. 
Allen,  Monogr.  North  Amer.  Pinnipeds,  U.  S.  Greol.  Surv.,  MiaoelL  Pub.,  XII, 
1880,  p.  561;  and  pp.  580-.582. 

=Phoca  richardii  (Gray).     See  Allen,  Bull.  Amer.  Mup.  Nat  Hist.,  XVI,  pp.  491- 
492;  see  also  p.  463  and  pp.  466  and  467,  December  12,  1002. 

3648.  Skull.  Young  adult.  Said  to  have  been  collected  by  the 
United  States  Exploring  Expedition  at  Deception  Island,  Octo- 
ber 10.  Catalogued  January  10,  1860.  Gill  and  Allen  (see  refer- 
ences above)  strongly  and  rightly  question  the  locality  given  by 
Peale. 

The  pkull  has  evidently  been  injured  in  recent  years.  Most  of  the  right  half 
of  the  brain  case  has  been  broken  away,  including  the  right  zygoma.  The  tipe* 
of  the  nasals  are  injureil  and  the  region  about  the  right  premaxillo-maxillo-naflal 
sutures  considerably  broken.  There  should  be  a  skin.  No.  3741,  which  can  not 
be  found. 

Type  not  designated  by  number,  but  a  consideration  of  Allen's  "  Pinnipeds,'* 
pp.  580-582,  leaves  no  doubt  that  this  specimen  is  the  type. 

Phoca  richardii  geronimensis  Allen.      Biological  Survey  collection. 

Bull.  Amer.  Mus.  Nat.  Hist,  XVI,  pp.  495-496,  December  12,  1002. 

81520.  Skin  and  skull  (skin  not  examined  b^^  describer  and  not  men- 
tioned in  original  description).  Adult  male.  San  Geronimo  Island, 
Ix)wer  California,  Mexico.  September  13,  1896.  Collected  by 
A.  W.  Anthony.     Original  number  209. 

Well-ma<le  skin  in  good  condition;  skull  perfect,  except  for  perforation  of  baa- 
occipital. 

Phoca  ochotensis  macrodens  Allen. 

Bull.  Amer.  Muw.  Nat.  Hist.,  XVI,  p.  483,  December  12,  1902. 

83447.  Skull  (no  skin).  Young  adult  (male  Jide  Allen).  Avat(*ha 
Bay,  Kamchatka.  1896.  Collected  by  Dr.  L.  Stejneger.  Cata- 
logued April  7,  1897. 

Skull  nearly  perfect,  except  right  malar  and  lirst  right  lower  inciaor  lost  Atlas 
present. 

Phoca  richardii  pribilofensis  Allen. 

Bull.  Amer.  Mus.  Nat  Hist.,  XVI,  p.  495,  December  12,  1902. 

tIIIo.  Skin  and  skeleton.  Adult  female.  St.  Paul  Island,  Pribilof 
Islands,  Alaska.  Collected  by  C.  H.  Townsend,  U.  S.  Bureau  of 
Fisheries.     Catalogued  November  28, 1896. 

Well-made  skin  in  goo<l  condition;  skull  i)erfect  (in  Division  of  Mammals); 
rest  of  Hkeleton  in  storage  (Division  of  Comparative  Anatomy). 
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In  the  orig:inal  description,  owing  to  the  confosion  caused  by  the  double  entry 
of  one  ppecimen  in  two  different  divisions  of  the  Museum,  Dr.  J.  A.  Allen  does 
not  seem  to  have  l>een  aware  that  this  skin,  83223,  is  the  same  individual  as  skull 
and  skeleton  49550. 

Phoca  stejnegeri  Allen. 

Bull.  Amer.  Mus.  Nat.  Hist.,  XVI,  p.  485,  figs.  7,  8,  and  10,  December  12, 1902. 

21310.  Skull  only.  Adult  male.  Bering  Island.  April  16,  1883. 
Collected  ])y  Dr.  L.  Stejneger.  Original  number  1973.  Cata- 
logued July  17,  1884. 

iSkiill  perfect,  except  for  loss  of  two  of  the  lower  incisors. 

Genus  MIROUNGA. 

Macrorhinus  angustirostris  Gill. 

Communication  Essex  Institute,  V,  1866-7,  p.  13.    Communicated  October  16, 1865. 

Preliminary  notice  only. 
Phk*.  Chicago  Acad.  Sci.,  I,  p.  33,  April,  1866. 

=  Mirounga  angustirostris  (Gill).     See  Elliot,  LAud  and  Sea  Mammals  Middle 
America  and  West  Indies,  Field  Columbian  Mus.,  Zool.  Ser.,  IV,  p.  245, 1904. 

4:704.  Skull.  Immature  female.  St.  Bartholomew  Bay,  Lower  Cali- 
fornia, Mexico.  1857.  Collected  by  Dr.  W.  O.  Ayres.  Cata- 
logued October  18,  1863.  Skull  has  the  following  legend  on  it 
in  old,  nearl}'  faded  writing:  "Macrorhinus  |  ♦  ♦  ♦  Barthole 
mew  Buy  |  L.  California  |  Sea  Elephant  |  *  *  posited  Dr. 
Avre  I  A  I  "  and  number  4704. 

Skull  perfect  except  loss  of  the  five  right  maxillary  teeth,  last  three  left  max- 
illary teeth,  inner  upper  right  incisor,  right  lower  .canine,  and  three  mandibular 
cheek  teeth,  left  lower  inner  incisor  and  last  mandibular  cheek  tooth. 

Ty|)e  not  denignateil  by  number.  There  is  but  one  specimen  in  the  Museum 
answering  to  the  locality  and  dimensions  published  by  Dr.  T.  N.  Gill,  and  that 
Ls  the  above,  No.  47(H.  The  type  skull  is  figured  by  Allen  (Hist.  North  Amer. 
Pinnipeds,  1880,  figs.  57,  58,  59,*  60,  on  pp.  744  to  747).  Some  of  the  teeth  were 
larking  at  that  date.  On  page  748,  footnote  to  table,  No.  4704  is  said  to  be  the; 
tyjH^  of  the  species. 

Family  OTARIID^. 

Genus  ARCTOCEPHALUS. 

Arctocephaius  townsendi  Merriam. 

Proc  Hiol.  Soc.  Wash.,  XI,  p.  178,  July  1,  1897. 

83r)17.  Skull.  Adult  male.  Picked  up  on  the  beach  on  the  west  side 
of  (luadelupe  Island,  Lower  California.  May  22, 1892.  Collected 
by  C.  n.  Townsend.     Catalogued  June  16,  1897. 

Skull  is  an  old  weatherworn  specimen,  without  teeth  and  with  no  lower  jaw. 
On  the  whole,  it  is  in  good  condition  for  such  a  specimen.  The  only  serious 
damage  to  the  sknil  is  a  large  hole  in  the  brain  case,  superopoeteriorly. 
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Family  FELID^^ 

Genus  LYNX. 

Lynx  ruffus  californicus  Mearn8. 

Preliminary  Diagnoses  of  New  Mammals  of  the  Genera  Lynx,  Urocyon,  Rpilojwde, 
an<l  Mt^pliitis,  from  the  Mexican  Boundary  Line,  p.  2,  January  12,  1897. 
(Reprinte<l  in  l^roc.  U.  S.  Nat.  Mus.,  Xx]  No.  1126,  p.  458,  December  24, 
1897.) 

^VtVs-  Skin  and  skull.  Adult  female.  San  Diego,  Calif omia.  Feb- 
ruary 2,  1856.  Collected  by  Dr.  J.  F.  Hammond.  Skin  cata- 
logued February  27,  1856;  skull,  August  8,  1896. 

Well-made  skin  in  fair  condition,  a  small  Imre  Hjx)t  on  throat.  It  wan  evi- 
dently made  over  into  its  present  shape  and  the  skull  removed  and  cleaned  in 
1896.     Skull  perfect. 

Lynx  ruffus  eremicus  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  of  the  Genera  Lynx,  Urocyon,  Spilogalc, 
and  Mephitis  from  the  Mexican  Bf)undary  Linv,  p.  1,  January  12,  18ii7. 
(Iteprinted  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1126,  p.  457,  December  24, 

1897.) 

60676.  Skin,  skull,  and  tail  vertebrae.  Adult  male.  New  River, 
6  n)iles  northwest  of  Laguna  station,  in  the  Colorado  Desert,  San 
Diego  County,  California.  May  5,  1894.  Collected  bj-  Dr.  E.  A. 
Mearns,  U.  S.  A.  Original  numl)er  3506.  International  Bound- 
ary Commission.     Catalogued  November  5,  1894. 

Specimen  remade  in  February,  19()2,  into  a  mo<iern  study  skin,  in  good  con- 
dition; skull  perfect. 

Lynx  fasciatus  pallescens  Merrian).     Biological  Survey  collection. 
North  Amer.  Fauna,  No.  16,  p.  104,  Octol)er  28,  1899. 

76585.  Skin  and  skull.  Adult  male.  South  base  of  Mount  Adams, 
near  Trout  Lake,  Washington.  January  10,  1896  (not  1895,  as  in 
original  description).  Collected  by  I).  N.  Kaegi.  Original  num- 
l)er  23. 

Well-made  skin  in  j^)d  condition;  skull  perfect,  except  for  broken  left  ptcry- 
>:oid. 

Lynx  uinta  Merriani.  Biological  Survey  collection. 

1V(K'.  Biol.  Sot\  Wash.,  XV,  pp.  71-72,  March  22,  19()2. 

iHi  l»  Skin  and  skull.  Adult  male.  Bridgor  Pass,  south  slope  Uinta 
Mountiiins,  Wyoming.  May  11,  1890.  Collected  by  V.  Baile;. 
Original  number  1156. 

Well-made  skin  in  goo<i  condition;  skull  perfect. 
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Genus  FELIS. 

Pelis  aequatorialis  Mearns. 

Proc.  IT.  S.  Nat.  Mus.,  XXV,  No.  1286,  p.  246,  September  17,  1902. 

113267.  Skin  and  skull.     Adult  female.     Paraniba,  northern  Ecuador 

(altitude  3,500  feet).     November  2,  1899.     Collected  by  G.  Flem- 

ming.     Original  number  22.     Catalogued  February  25, 1902. 

Well-made  skin  in  good  condition;  skull  perfect,  except  that  the  zygomatic 
arches  have  been  broken,  but  are  now  repaired;  right  pterygoid  lost. 

Felis  apache  Meams. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  150,  August  9,  1901. 

1373.  Skull  only.     Young  adult  female.     Matamoras,  Tamaulipas, 

Mexico.    Collected  by  Dr.  J.  L.  Berlandier.    Catalogued  January 

25,  1855. 

Three  teeth  are  missing,  both  last  upper  molars  and  the  first  left  upper  pre- 
molar; otherwi.*H}  skull  i)erfect. 

Felis  hippolestes  aztecus  Merriam.     Biological  Survey  collection. 

Proi-.  Waali.  Acad.  Sci.,  Ill,  pp.  592-593,  December  11,  1901. 

99()58.  Skin  and  skull.  Adult  male.  Colonia  Garcia,  Chihuahua, 
Mexico.  October  17,  1899.  Collected  by  H.  A.  Cluflf.  Original 
number  2401x. 

Well-made  skin  in  good  condition;  skull  i>erfect. 

Felis  aztecus  browni  Merriam.  Biological  Survey  collection. 

Prnc.  Biol.  So(!.  Wash.,  XVI,  pp.  73-74,  May  29,  1903. 
=  Felis  hippolestes  browni  (Merriam). 

125719.  Skull  only.  Adult  male.  Lower  Colorado  River,  12  miles 
south  of  Yuma,  Arizona.  February  (?),  1903.  Collected  by  Her- 
bert Brown.     Original  number  3908x. 

Skull  with  repaired  fractures  of  left  mandible,  left  zygoma,  and  mner  wall  of 
orbit;- left  audital  bulla  broken;  left  pterygoid  and  left  coronoid  abeent;  two 
upper  inciwrs,  left  canine,  left  camassial,  and  last  left  molar  badly  broken. 

Felis  cacomitli  Berlandier  in  Baird. 

Report  T'.  S.  and  Mexican  Boundary  Survey,  II,  Pt.  2,  p.  12,  January,  1859. 

1426.  Skull  only.  Adult  female.  Matamoras,  Tamaulipas,  Mexico. 
1840.  Collected  bv  Dr.  J.  L.  Berlandier.  Received  from  Lieut. 
D.  N.  Couch,  U.  S.  A.     Catalogued  January  27,  1855. 

Skull  nearly  perfetrt;  lambdoid  crest  worn  by  handling,  etc.,  and  left  bulla 
broken. 

Felis  centralis  Mearns. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  139,  August  9,  1901. 

14177.  Skull.  Adult,  probably  male.  Talamanca,  Costa  Rica.  Col- 
lected by  Prof.  W.  M.  Gabb.  Original  number  47.  Catalogued 
November  19,  1874. 

Skull  perfect.    Catalogue  calls  for  a  skin,  No.  12177,  which  cw\  not  be  found. 
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Felis  costaricensis  Mearns. 

Proc.  U.  8.  Nat.  Miw.  XXV,  No.  1286,  p.  245,  September  17,  1902.  Preoocapied 
by  Felis  hanggi  costaricenm  Merriam,  Proc.  Wash.  Acad.  Sci.,  Ill,  p.  5W,  De- 
cember 11,  1901. 

= Felis  pardalis  meamsi  Allen.     Ball.  Amer.  Mas.  Nat.  Hist,  XX,  1904,  p.  71,  Feb- 
ruary 29,  1904. 

14180.  Skull.     Adult  (male,  fde  Dr.  E.  A.  Mearns).     Talamanca, 

Costa  Rica.     Collected  by  Prof.  W.  M.  Grabb.     Original  number 

73.     Catalogued  November  19,  1874. 

The  catalogue  calls  for  a  skin,  12180,  but  it  has  never  been  found*  and  the 

type  was  described  without  it.     Skull  is  nearly  perfect;  the  pterygoids  are 

N  chipped  and  the  following  teeth  are  missing  from  the  upper  jaw:  Right  side,  fint 

incisor,  firBt  premolar,  and  the  molar;  left  side,  first  indsor,  canine,  and  first 

premolar. 

Felis  fossata  Mearns. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  150,  August  9,  1901. 

7036.  Skull  only.  Adult.  Merida,  Yucatan,  Mexico.  Collected  by 
Dr.  A.  Schott.    Original  number  962.     Catalogued  July  8,  1866. 

Skull  perfect. 
Felis  hernandesii  goldmani  Mearns. 

Proc.  Biol.  Soc.  Wash.,  XTV,  p.  142,  August  9,  1901. 

105930.  Skin  only.  Adult. .  Yohaltun,  Campecbe,  Mexico.  Janu- 
ary 5,  1901.  Received  from  E.  A.  Goldman.  Catalogued  June 
18,  1901. 

The  skin  is  a  tanned  pelt,  without  feet,  in  good  condition. 

Felis  hippolestes  Merriam.  Biological  Survey  c*ollection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  219,  July  15, 1897. 

57936.  Skin  and  skull.  Old  male.  Wind  River  Mountains,  near 
head  of  Big  Wind  River,  Wyoming.  November,  1892.  Collected 
by  John  Burlingame. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  aoditaf 
bulljf*  and  right  pterygoid. 

Felis  limitis  Mearns.  Biological  Survey  collection. 

Proi\  Biol.  Sot».  Wash.,  XIV,  pp.  146-148,  August  9,  1901. 
= Felis  pardalis  albescens  Pucheran.      See  Allen,  Bull.  Amer.  Mas.  Nat.  Hist, 
XXII,  pp.  219-221,  July  25,  1906. 

tHJI-  Skin  and  skull.  Adult  male.  Brownsville,  Texas.  March  4, 
1892.     Collected  b}-  F.  B.  Armstrong.     Original  number  102. 

Well-made  skin  in  good  condition;  skull  perfect. 

Felis  hippolestes  olympus  Merriam.     Biological  Survey  colliBction. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  220,  July  15,  1897. 

77973.  Skin  and  skull.  Adult  male  (?).  Lake  Cushman,  Olympic 
Mountains,  Washington.     April  18, 1896.     Collected  byT.  Hayes. 

Well-made  skin  in  good  condition;  skull  perfect 
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Felis  puma  patagonica  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  Ill,  pp.  598-600,  December  11,  1901. 

10S693.  Skin  and  skull.  Young  adult  male.  Eiast  base  Andes  Moun- 
tains (lat.  47^  30'),  Patagonia.  1899.  Collected  by  J.  B.  Hatcher. 
Original  number  302()x. 

Tanned  skin  in    gocxl    condition,   claws  missing;  skull  perfect,  except  for 
absence  of  one  lower  incisor. 

Family  VIVERRlDil-:. 

Genus  ARCTOGALIDIA. 

Arctogalidia  fusca  Miller. 

Proc.  U.  S.  Xat.  Mas.,  XXXI,  No.  1485,  p.  269,  September  11,  1906. 

122920.  Skin  and  skull.  Adult  male.  Pulo  Kundur,  Rhio-Linga 
Archipelago.  June  22,  1903.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  2540.     Catalogued  January  22,  1904. 

Well-made  skin  in  good  condition;  skull  perfect. 

Arctogalidia  inornata  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  131,  March  26,  1901. 

104859.  Skin  and  skull.  Old  adult  male.  Bunguran  Island,  Natuna 
Islands.  June  23, 1900.  Collected  by  Dr.  W.  L.  Abbott.  Original 
numl>er  502.     Catalogued  December  20,  1900. 

Well-made  skin  in  good  condition.     Skull  perfect,  very  old;  teeth  much  worn 
and  many  of  them  lost,  due  to  age. 

Arctogalidia  major  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIX,  p.  25,  February  26,  1906. 

83510.  Skin  and  skull.  Young  (permanent  dentition  in  place,  but 
unworn;  sutures  of  rostrum  and  brain  case  plainly  visible)  adult 
male.  Trong  (or  Tarang),  lower  Siam.  September  3, 1896.  Col- 
lected by  Dr.  W.  L.  Abbott.     Catalogued  April  28,  1897. 

Well-made  skin  in  good  condition;  skull  perfect. 

Arctogalidia  minor  Lyon. 

Proc.  U.  S.  Nat  Mus.,  XXXI,  No.  1498,  p.  599.  December  18,  1906. 

124984.  Skin  and  skull.  Adult  female.  Buding  Bay,  Billiton  Island, 
between  Sumatra  and  Borneo.  August  3,  1904.  Collected  by 
Dr.  W.  L.  Abbott.    Original  number  3532.    Catalogued  December 

G,  1904. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  shot  hole  in  right 
half  of  cranium  and  loss  of  right  m*. 

45336—08 14 
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Arctogalidia  simplex  Miller. 

Proc.  Acad.  Nat  S«i.  Phila.,  1902,  p.  156,  June  11,  1902. 

1L^K>9.  Skin  and  skull.      Adult  male.     Linga  Island,  Bbio-Linga 
Archipelogo.     August  30,  1901.     Collected  by  Dr.  W.  Lu  Abbott. 
Original  number  1254.     Catalogued  January  28,  1902. 
Well-made  ekin  in  good  cr>ndition;  nknll  perfect. 

Genus  PARADOXURUS. 

Paradoxurus  bninneipes  Miller. 

Proc.  i:.  .S.  Nat.  Mas.,  XXXI,  No.  14«5,  p.  269,  September  11,  1906. 

12288«>.  Skin  and  skull.  Adult  male.  Pulo  Kundur,  Bhio-Linga 
Archipelago.  June  24,  1903.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  2549.     Catalogued  January  21,  1904. 

Well-marle  fkin  in  goo<l  condition ;  skull  perfect. 

Paradoxurus  canescens  Lvon. 

Proc.  U.  S.  Nat  Mus.,  XXXI,  No.  1498,  p.  597,  December  18,  1906. 

124943.  Skin  and  skull.  Adult  male.  Tanjong  Batu,  Billiton  Island, 
between  Sumatra  and  Borneo.  July  19,  1904.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  '^20.  Catalogued  December  6, 
1904. 

Well-ma<le  skin  in  ^ood  condition;  skull  perfect. 

Paradoxurus  lignicolor  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  44,  pi.  4,  fig.  1;  pi.  5,  fig.  1, 
November  6,  1903. 

121645.  Skin  and  skull.  Adult  male.  North  Pagi  Island,  off  west 
coast  of  Sumatra.  November  19,  1902.  Collected  by  Dr.  W.  L. 
Abbott.     Original  numter  2068.     Catalogued  July  31,  1903. 

Well-ma^le  skin  in  good  condition;  skull  perfect. 

Paradoxurus  robustus  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIX,  p.  26,  February  26,  1906. 

86796.  Skin  and  skull.     Adult  female.     Khow  Sai  Dow  (2,000  feet), 
Trong  (or  Tarang),  lower  Siam.     Februar}'^  13, 1899.     Collected  by 
Dr.  W.  L.  Abbott.     Catalogued  July  20,  1899. 
Well-made  skin  in  good  condition;  skull  perfect 

Genus  HEMIGALE. 

Hemigale  minor  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  43,  pi.  3,  fig.  2,  November  6, 1903. 

121651.  Skin  and  skull.  Adult  female.  South  Pagi  Island,  off  west 
coast  of  Sumatra.  December  27,  1902.  Collected  by  Dr.  W.  L 
Abl)ott.     Original  numl>er  2173.     Catalogued  July  81,  1908, 

Well-ma<le  skin  in  good  condition;  skull  perfect. 
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Family  CANID^]. 

Genus  UROCYON. 

Urocyon  cinereoargenteus  borealis  Merriam.         Biol.  Survey  coll. 

I'roc.  Biol.  Soc.  Wash.,  XVI,  p.  74,  May  29,  1903. 

111»725.  Skin  and   skull.     Adult    male.      Marlboro,   7    miles    from 

Monadnock,   New  Hampshire.     November  17,   1902.     Collected 

by  A.  H.  Thayer.     Original  number  3847x. 

Well-made  skin  in  good  condition.  Skull  perfect,  except  for  two  perforations 
of  palate  and  absence  of  three  left  upper  incisors,  first  right  and  left  npi)er  pre- 
inolarH,  first  right  lower  premolar,  and  last  left  lower  molar;  postorbital  proc- 
esses broken. 

Urocyon  cinereoargenteus  californicus  Mearns. 

Preliminary  Diagnoses  of  New  Mammals  of  the  Genera  Lynx,  Urocyon,  Spilo- 
gale,  and  Mephitis  from  the  Mexican  Boundary  Line,  p.  2,  January  12,  1S97. 
(Reprinteil  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1126,  p.  459,  December  24, 1897. ) 

= Urocyon  californicus  (Mearns).     See  Merriam,  North  Amer.  Fauna,  No.  16, 
p.  103,  October  28,  1899. 

62878.  Skin  and  skull.  Old  adult  male.  San  Jacinto  Mountains 
(altitude  8,000  feet),  Riverside  County,  California.  July  6,  1895. 
Collected  by  A.  W.  Anthony.  Ori^nal  numl)er  41.  Catalogued 
August  27,  1895. 

Well-made  skin  in  good  condition;  skull  perfetrt,  two  upper  and  three  lower 
incisors  lost,  apparently  due  to  age. 

Urocyon  catalinae  Merriam.  Biological  Survey  collection. 

Proi^  Biol.  Soc.  Wash.,  XVI,  p.  74,  May  29,  1903. 

HilS*  ^^i^  Hnd  skull.  Adult  male.  Catalina  Island,  Santa  Barbara 
Islands,  California.  April  14,  1892.  Collected  by  C.  P.  vStreator. 
Original  number  1801. 

Well-made  skin  in  j3:oo<l  cx>ndition;  skull  i)erfeft. 

Urocyon  clementae  Merriam.  Biological  Survey  collection. 

Proc.  Hiol.  So<;.  Wash.,  XVI,  p.  75,  May  29,  1903. 

t)2o84.  Skin  and  skull.     Adult  male.     San  Clemente  Island,  Santa 

Barbara  Islands,  California.     June  6,   1897.     Collected  by  H.  A. 

(jaylord.     Original  number  1163x. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  two 
right  lower  premolars  and  one  upper  and  one  lower  incisor. 

Urocyon  guatemalae  Miller.  Biological  Survey  collection. 

Proc.  Acad.  Nat.  Sci.,  Phila.,  1899,  pp.  278-280,  July  26,  1899. 

76723.  Skin  and  skull.  Adult  male.  Nenton,  Guatemala.  Decem- 
ber !«,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  8801. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Vulpcs  (Urocyon)  littoralis  Baird. 

MaminalH  of  North  America,  p.  143,  pla.  1  and  35,  fig.  2,  1857. 

= Urocyon  littoralis  (Baird).     See  Merriam,  Proc.   Biol.  Soc.   Wash.,  IV,  p.  135, 
Febmary  18,  1888. 

i^l\.  Skin  and  skull.  Adult.  San  Miguel  Island,  Santa  Barbara 
Islands,  California.  January,  1856.  Collected  by  Lieut.  W.  P. 
Trowbridge,  U.  S.  A.     Catalogued  February  18,  1856. 

Specimen  wan  remade  in  January,  1902,  into  a  modem  study  skin,  and  is  in 
goo<l  condition,  except  a  few  slight  imperfections  about  head.  Skull  perfect, 
except  for  a  V-shajjed  piet^e  of  lione  out  of  basioccipitai.  Second  and  third  left 
upper  incisors  and  last  left  upper  molar  are  misRing. 

Baird  listed  two  specimens,  each  <lesignated  by  number,  the  one  mentioned 
above,  and  No.  {4^.  The  latter  is  an  alcoholic  specimen,  with  skull  remove<l. 
The  alcoholic  specimen  itself  can  not  now  be  found.  No.  JfJ  J  is  regarded  as  the 
type  because  on  Plate  35  of  Baird's  Mammals,  the  skull.  No.  2154,  is  figured. 

Urocyon  parvidens  Miller. 

Prot!.  Atra<l.  Nat.  Sci.  Phila,,  1899,  p.  276,  July  26,  1899. 

iHIS'  Skin  and  skull.  Adult  male,  somewhat  young.  Merida, 
Yucatan,  Mexico.  Collected  by  Dr.  A.  Schott.  Original  number 
385.     Skin  catalogued  in  1873;  skull,  May  4r,  1899. 

Spt^nmen  made  into  a  modern  study  skin  and  skull  removed  May,  1899.  Skin 
in  good  condition;  skull  perfect  except  that  both  upper  canines  are  broken  off 
nearly  to  the  alveoli,  and  foramen  magnum  has  been  slightly  enlarges! . 

Urocyon  littoralis  santacruzae  Merriam.  Biological  Survey  coll. 

l^roc.  Biol.  Soc.  Wash.,  XVI,  p.  75,  May  29, 1903. 

HfTi-  Skin  and  skull.  Adult  female.  Santa  Cruz  Island,  Santa 
Barbara  Islands,  California.  July  11,  1892.  Collected  by  C.  P. 
Streator.     Original  number  1914. 

Well-ma<ie  skin  in  gooii  condition;  skull  perfect,  except  for  broken  right  upper 
canine. 

Urocyon  cinereoargenteus  texensis  Meams. 

Preliminary  Diagnoses  of  New  Mammals  of  the  Genera  Lynx,  Urocyon,  Spilogale 
and  Mephitis,  from  the  Mexii'an  Boundary  Line,  p.  2,  January  12,  1897. 
(Keprinted  in  Proc.  U.  S.  Nat.  Mus.,  XX,  No.  1126,  p.  459,  December  24, 1897.) 

^\\%.  Adult  skin  and  skull.  San  Pedro,  nejir  Ektgle  Pass,  Texas. 
January,  1851.  Collected  b}*^  Dr.  A.  Schott,  Mexican  Boundary 
Survey,  under  Lieut.  W,  H.  Emory,  U.  S.  A.  Catalogued  March 
31,  1853. 

8i>ecimen  has  been  made  into  a  modern  study  8kin  in  good  condition.  All 
I)Hrt.«4  of  the  skull  posterior  to  the  tooth  rows  have  l)een  cut  away;  anterior  parts 
perfect. 
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Urocyon  californicus  townsendi  Merriam. 

North  Amer.  Fauna,  No.  16,  p.  103,  Octolxjr  28,  1899. 

14130.  Skin.  Adult.  Baird,  Shasta  Counts  California.  November 
11,  1893.     Collected  by  C.   H.  Townsend.     Original  number  49. 

AVell-niade  skin  in  good  condition.     Although  Townsend  (•ollecte<i  skulls  at 
Baird,  there  is  no  record  of  a  skull  for  this  skin.     Cataiogucnl  January  19,  1884. 

Genus  VULPES. 

Vulpcs  alascensis  abietoruni  Merriam.  Biological  Surve}'^  co'l. 

Proi*.  Wash.  Ac^ad.  8oi.,  II,  pp.  669-670,  December  28,  1900. 

71197.  Skull  only.  Adult  male.  Stuart  Lake,  British  Columbia. 
Winter,  1S93-4.     Collected  by  A.  C.  Murray. 

Skull  perfect,  except  for  absence  of  pterygoid  processes  and  broken  left  upjier 
canine. 

Vulpes  alascensis  Merriam. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  668,  December  28,  1900. 

1420.  Skull  only.    Old  male.    Andreafski,  Ala«ka.    February,  1880. 

Collected  by  E.  W.  Nelson.     Original  nundier  180.     Catalogued 

July  24,  1884. 

Skull  perfect.    Some  of  the  teeth  rather  worn  from  age,  especially  the  left 
upper  canine  and  the  first,  two  pairs  of  upper  premolars. 

Vulpcs  beringcnsis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  pp.  171-172,  August  6,  1902. 

47109.  Skull  only.      Young  adult  female.     liering  Island,  Bering 

Sea. .  June  8, 1892.     Collected  by  Dr.  B.  W.  Evermann.     Original 

number  19. 

Skull  })erfect,  exc'ept  for  absence  of  one  upper  incisor  and  first  right  and  left 
lower  premolars. 

Vulpes  cas<:adensis  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Aca<l.  Sci.,  II,  pp.  665-666,  pi.  36,  fig.  3,  December  28,  1900. 

92767.  Skin  and  skull.  Young  adult  male.  Trout  Lake,  base  of 
Mount  Adams,  Washington.  March  8,  1898.  Collected  by  P. 
Si'hmid.     Original  number  1518x. 

Well-made  skin  in  good  condition;  skull  perfect. 

Vulpes  hallensis  Merriam.  Biological  Survey  coIle(*tion. 

Proc.  Wash.  Aca<i.  Sci.,  II,  pp.  15-16,  March  14,  1900. 

98067.  Skin  and  skull.  Adult  female.  Hall  Island,  Bering  Sea. 
July  14, 1899.  Collected  by  Dr.  C.  Hart  Merriam.  Shot  by  W.  B. 
Devereaux.     Original  number  2177  (Dr.  A.  K.  Fisher). 

Well-ma<le  skin  in  good  condition;  skull  perfect^  except  for  broken  left  upper 
canine,. 
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Vulpes  harrimani  Merriam.  Biological  Survey  collection, 

Vt<k\  Wash.  Acacl.  Sri.,  II,  pp.  14-15,  March  14,  1900. 

99()2().  Skin  only.  Adult.  Kodiak  Island,  Alaska.  1899.  Collected 
bv  Dr.  C.  Hart  Morriani. 

Caswi  skin,  tanned;  in  good  condition;  feet  missing. 

Vulpes  velox  hebes  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  pp.  73-74,  March  22,  1902. 

108255.  Skin  and  skull.  Young  adult  male.  Calgary,  Alberta, 
Canada.  October  8,  1900.  CpUected  by  W.  G.  Mackayand  G.  F. 
Dippie.     Original  number  560  (2890x). 

Well-made  skin  in  goo<l  condition;  nkull  i)erfect. 

Vulpes  lagopus  innuitus  Merriam.  Biological  Survey  collection. 

Pro<;.  Biol.  Soc.  Wash.,  XV,  p.  170,  August  6,  1902. 

107626.  Skin  and  skull.    Adult  female.     Korogaro  Rivei;,  near  Point 

Barrow,  Alaska.     June  27,  1898.    Collected  by  E.  A.  Mcllhenny. 

Original  number  831  (2877x). 

Well-made  skin  in  gotnl  condition;  skull  jierfect,  except  for  abnence  of  tint 
left  lower  premolar. 

Vulpes  kenaiensis  Merriam.  Biological  Survey  collection. 

Pn>c.  Wash.  Aca<1.  Sci.,  II,  p.  670,  pi.  36,  fig.  5,  December  28.  1900. 
96145.  Skull  only.     Old  male.     Kenai  Peninsula,  Alaska,  1898.    Col- 
lected by  Dall  De  WcM^se. 

Skull  i)erfect,  except  for  al>sence  of  first  left  upj>er  premolar. 

Vulpes  macrourus  Baird. 

Stanslmry's  Expe<l.  to  Valley  of  Great  Salt  Lake,  Utah,  p.  309,  May,  1852. 

4107.  Skin  only.  Adult.  Valley  of  Great  Salt  Lake,  Utah.  1849 
or  1850.  Collected  by  Captain  Stansbury's  Expedition.  Original 
number  "A".  The  specimen  was  purchased  from  hunter?  in  the 
Salt  Lake  Valley.     Catalogued  June  26,  1860. 

Specimen  made  over  into  modem  Htudy  skin  in  fair  condition.  The  left  fore 
foot  is  the  only  foot  having  claws.  The  right  ear  is  broken  and  rather  mutilated. 
It  is  in  an  envelope  attached  to  the  skin. 

In  Baird's  Mammals  of  North  America,  p.  131,  the  type  is  deedgrnated  by  the 
original  number  *'A." 

Vulpes  muticus  Merriam.  Biological  Survey  collection. 

IVoc.  Biol.  So<^  Wash.,  XV,  p.  74,  March  22,  1902. 

75828.  Skin  and  skull.  Adult  male.  Tracy,  San  Joaquin  Valley, 
California.  November  5,  1895.  Collected  by  G.  I^eonard.  Origi- 
nal numl)er  6. 

Woll-ma<le  skin  in  goo<i  cjondition;  skull  j)erfect,  except  for  slightly  fractured 
left  andital  bulla  and  broken  right  out^r  upper  incisor. 


VULPE8 — CANIS.  215 

Vulpes  necator  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Ai-ad.  Sc'i.,  II,  pp.  664-665,  pi.  36,  fig.  2,  December  28,  1900. 

iSiil-  Skin  and  skull.  Young  adult  female.  Whitney  Meadows, 
near  Mount  Whitney,  California.  September  1,  1891.  Collected 
))y  Dr.  A.  K.  Fisher.     Original  number  940. 

Well-made  skin  in  good  condition.  Skull  with  brain-case  badly  shattered  but 
repaired,  leaving  a  large  part  of  the  right  frontal  and  parietal  abeent;  audital 
bulla;  badly  broken;  palate  fractured;  pterygoids  missing. 

Vulpes  macrotis  neomexicanus  Merriam.       Biological  Survey  coll. 
Froc.  Biol.  Soc.  Wash.,  XV,  p.  74,  March  22,  1902. 

98646.  Skull  onh'.  Adult  male.  Band's  ranch,  San  Andreas  Range, 
New  Mexico.  April  4,  1899.  Collected  by  C.  M.  Barber.  Orig- 
inal number  2055x. 

Skull  perfect,  except  for  absem^e  of  first  right  upper  and  lower  premolars. 

Vulpes  pribilofensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  171,  August  6,  1902. 

iSSli-  ii^i^  and  skull.  Adult  male.  St.  George  Island,  Pribilof 
Islands,  liering  Sea.  August  10,  1891.  Collected  by  Dr.  C.  Hart 
Merriam.     Original  number  8. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  absence  of  one 
upper  incisor. 

Vulpes  regalis  Merriam.  Biological  Survey  collection. 

Vtoc.  Wash.  Aca<l.  Sci.,  II,  pp.  672-^73,  pi.  36,  fig.  4,  l>ecember  28, 1900. 

JJJIJ.  Skin  and  skull.  Adult  male.  Elk  River,  Minnesota.  March 
5,  1887.     Collectc^d  by  V.  Bailey.     Original  number  659. 

W^ell-made  skin  in  good  condition.  Skull  perfect,  except  for  a  few  small  i)er- 
forations  in  rostrum;  one  lower  incisor  missing;  upper  incisors  and  right  upper 
canine  injured. 

Vulpes  lagopus  ungava  Merriam. 

Proc.  Biol  Soc.  Wash.,  XV,  p.  170,  August  6,  1902. 

23195.  Skull  only.  Adult  male.  Fort  Chimo,  Ungava,  Labrador. 
Collected  by  L.  M.  Turner.  Original  number  2362.  Catalogued 
January  15,  1889. 

Skull  nearly  perfect;  pterygoids  chipped;  third  left  lower  premolar  and  second 
lower  incisor  broken  off  to  roots. 

Genus  CANIS. 
Canis  estor  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.^  XI,  pp.  31-32,  March  15,  1897. 

57141.  Skin  and  skull.  Adult  female.  Noland  ranch,  San  Juan 
River,  Utah.  November  20,  1893.  Collected  by  J.  A.  Loring. 
Original  number  1379. 

Well-made  skin  in  goo<l  condition;  skull  iteriecL 
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Canis  frustror  Woodhouse. 

Vroc  Acad.  Nat.  Soi.  Phila.,  V,  p.  147.     Recommended  for  publication  February 
4,  1851. 

4105.  Skin.  Young.  Red  Fork  of  Arkansas  River  probably  l)etween 
l>f)-^  and  98^  lonpfitude,  now  Cimarron  River,  Oklahoma,  about  100 
miles  west  of  the  present  Fort  Gibson,  Indian  Territory.  (See 
Reports  Explorations  and  Surveys  Pacific  R.  R.,  XI,  1859, 
p.  63,  and  map.)  August  1850.  Collected  by  Dr.  S.  W.  Wood- 
house  on  exploring  expedition  under  command  of  Capt.  L.  Sit- 
greaves,  U.  S.  A.,  and  Lieut.  I.  C.  Woodruff,  U.  S.  A.,  in  1849  and 
185U.  (See  p.  40,  Rept.  Expd.  Zuni  and  Colorado  rivers,  Capt 
L.  Sitgreaves,  1853.)     Catalogued  June  26,  1860. 

Specimen  formerly  mounted,  but  since  made  into  a  modem  study  skin.  Baird 
in  Mammals  of  North  America  and  Woodhouse  in  the  original  description  speak 
of  skulls  that  have  not  yet  lo«t  their  milk  teeth.  These  skulls  can  not  now  be 
found  nor  is  there  any  record  of  them  in  the  Museum  catalogue. 

No  tyjje  designated.  The  two  spwrimens  procure<l  by  Dr.  S.  W.  Woodhoose,  a 
male  and  a  female,  both  young,  do  not  appear  to  be  mentioned  by  number  in 
Bainl'H  Mammals,  but  4105  and  4106  are  undoubteilly  the  two  specimens  that 
Do<*tor  Woodhouse  had.  The  entry  of  4105  reads:  *  * "  *'  [Canis  Ifdrunu  written 
on  line  above]  S  juv.,  Red  Fcrrk  of  Ark.,  Aug.  1850,  Capt.  Sitgreaves,  Dr. 
Woodhouse,  Tyi*  of  C  frwitror,*'  all  in  the  old  original  handwriting.  The 
other  H{>ecimen,  4106  9  juv.,  ban  the  same  data,  but  in  not  marked  ''Type  of 
C.  fruMror.*^ 

Heretofore  the  type-locality  of  Canis  frustror  has  been  stated  to  be  Fort  Gibeon, 
Indian  Territory.  This  is  the  only  locality  mentioned  in  the  original  descrip- 
tion, but  that  Ih  where  Dr.  S.  W\  Woodhouse  ''firnt  saw**  the  animal.  He  does 
not  state  where  the  specimens  came  from.  That  is  found  only  by  coninilting 
the  Museum  catalogue. 

Canis  goldmani  Merriain.  Biological  Survey  collection. 

TVo«'.  Biol.  S<H-.  Wash.,  XVII,  p.  157,  October  6,  1904. 

133204.  Skin  and  skull.  Adult  female.  San  Vicente^  Chiapas, 
Mexico.  April  25,  IIMH.  Collected  by  E.  A.  Goldman.  Original 
numlK»r  1H725. 

Wcll-maile  skin  in  g(jo<i  condition;  skull  j^erfect,  except  for  absence  of  first 
left  upper  prt'molar  an<i  crown  of  outer  right  uj)per  incisor. 

Canis  lestes  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  pp.  25^26,  Manh  15,  1897. 

Ill  If.  Skin  and  skull.  Adult  male.  Toyabe  Mountains,  near 
Cloverdale,  Nevada.  November  21. 181^0.  Collected  by  V.  Bailey. 
Original  number  2223. 

Well-made  skin  in  gO(Kl  condition;  skull  i>erfei*t,  except  for  absence  of  one 
lower  incisor  and  last  right  lower  molar. 
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Canis  mearnsi  Merriam. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  30,  March  15,  1897. 

59899.  Skin   and  skull.     Young  adult  male.     Quitoboquito,  Pima 

County,   Arizona.     February   5,  1894.     Collected   by  Dr.  E.  A. 

Mearns,  U.  S.  A.,  and  F.  X.  Holzner.     Original  number  2925. 

International  Boundary  Commission.     Catalogued  April  18,  1894. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  loss  of  first  upper 
premolar,  last  upper  and  last  lower  molars  on  left  side. 

Canis  microdon  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  pp.  2^-30,  March  15,  1897. 

IJIIf.  Skin  and  skull.  Adult  male.  Mier,  Tamaulipas,  Mexico. 
April  28,  1891.     Collected  by  W.  Lloyd.     Original  number  478. 

Well-made  skin  in  good  condition,  except  for  small  bare  space  on  throat;  skull 
perfect. 

Canis  pallidas  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  pp.  24-25,  March  15,  1897.    Preoccupied  by  Canis 
pallidus  Riippell,  Atlas  zu  Reise  in  nordl.  Afrika,  1,  p.  33,  1826. 
=Cani8  nebracensis  Merriam.    Science,  new  ser.,  VIII,  p.  782,  December  2,  1898. 

77093.  Skin  and  skull.  Young  adult  male.  Johnstown,  Nebraska. 
March  12,  1896.     Collected  by  E.  E.  Fast.    Original  number  6. 

Well-made  skin  in  good  condition;  skull  perfect. 

Canis  peninsulse  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  pp.  28-29,  March  15,  1897. 

74245.  Skin  and  skull.  Adult  male.  Santa  Anita,  Lower  California, 
Mexico.  May  15,  1895.  Collected  by  J.  E.  McLellan.  Original 
number  1354. 

Well-made  skin;  pelage  ragged;  skull  perfect,  except  for  broken  right  outer 
incisor. 

Canis  nebracensis  texensis  Bailey.         Biological  Survey  collection. 

North  Amer.  Fauna,  No.  25,  pp.  175-177,  October  24,  1905. 

116277.  Skin  and  skull.     Young  adult  male.     Forty-five  miles  south- 
west of  Corpus  Christi,  Texas.     December  14,  1901.    Collected  by 
J.  M.  Priour.     Original  number  3478x. 
Well-made  skin  in  good  condition;  skull  perfect. 

Canis  vigilis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  33,  March  15,  1897. 

iHH*  ^^^^  &nd  skull.  Young  adult  female.  .Manzanillo,  Colima, 
Mexico.  February  6,  1892.  Collected  by  E.  W.  Nelson.  Origi- 
nal number  1840. 

Well-made  skin  in  good  condition;  several  small  bare  spaces  on  underparts; 
skull  perfect. 
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Faniilv  MUSTELID^E. 

Genus  LATAX. 
Latax  lutris  nereis  Mcrriam.  Biological  Sunrej-  collection. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  159,  October  6,  1904. 

133508.  Complete  disarticulated  skeleton.  Adult  male.  San  Miguel 
Island,  Santa  Barbara  Islands,  California.  July  2,  1904.  Col- 
lected b}^  G.  M.  McGuire.     Original  number  4690x. 

Skull  perfect,  except  for  absence  of  last  right  and  left  lower  molars  and  first  left 
lower  incisor. 

Genus  PUTORIUS. 
Putorius  richardsoni  alascensis  Merriam.      Biological  Survey  coll. 

North  Amer.  Fauna,  No.  11,  pp.  12-13,  pi.  2,  fig.  2,  June  30,  1896. 

= Putorius  cicognani  alascensis  (Merriam).    See  Trouessart,  Catalogus  Mammal- 
ium,  p.  277,  1897. 

74423.  Skin  and  skull.  Adult  male.  Juneau,  Alaska.  August  22, 
1895.     Collected  by  C.  P.  Streator.     Original  number  4806. 

Well-made  skin  in  good  condition;  skull  perfect. 

Putorius  arcticus  Merriam. 

North  Amer.  Fauna,  No.  11,  p.  15,  pi.  2,  figs.  2,  2a,  June  30,  1896. 

iiMI-  iSkin  and  skull.  Adult  male.  Point  Barrow,  Alaska.  July 
16,  1883.  Collected  by  John  Murdoch,  U.  S.  Signal  Service. 
Explorations  in  Alaska  under  Lieut.  P.  L.  Ray,  U.  S.  A.  Original 
number  1672.     Skin  catalogued  January  16,  1884;  skull  July  25, 

1888. 

Well-made  skin  in  good  condition.  Skull  nearly  |>erfect;  left  malar  broken; 
and  a  crack  runs  through  right  frontal  and  nasal. 

Putorius  culbertsoni  Coues.     Chirotypes. 

U.  S.  Geol.  Surv.  of  Terr.,  Misc.  Pub.  No.  8,  Fur-Bearing  Animals,  p.  136,  1877. 
= Putorius  longicauda  (Bonaparte).    See  Coues,  loc.  cit. 

^VWy-  Skin  and  skull.     Fort  Laramie,  Wyoming.     December,  1859. 

Collected  by  Dr.  F.  V.  Hayden.     Exploration  of  headwaters  of 

Missouri  and  Yellowstone,  under  Capt.  W.  F.  Reynolds,  U.  S.  A. 

Original  number  75.     Skin  catalogued  November  22,  1860;  skull, 

January  22,  1902. 

Specimen  rema<le  into  a  fairly  good  Ptudy  skin  in  January,  1902,  and  skoU 
removed.    Tail  lost,  scorched  about  the  rump;  Hkull  perfect. 

The  other  chirotype,  4325,  can  not  be  found.  The  entry  in  the  cata- 
logue corresponding  to  that  number  is  ''  Putorius  ctdbertsoni^  Ft 
Union  [now  FortBuford,  North  Dakota],  Aug.  8.60,  G.  H.  Trook." 

Chirotypes  designates!  by  number.  Coues  gives  the  species  as  a  synonym  of 
Putorinx  lon(pc(iuda,  thus:  *^ Putorius  adhert^om^  Bd  MSS.  Mu8.  Smiths  (labelfl 
of  nop.  4320,  4325)." 
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Putorius  frenatus  goldmani  Merriani.     Biological  Survey  collection. 

North.  Ainer.  Fauna,  No.  11,  pp.  2^-29,  June  30,  1896. 

7751i>.  Skin  and  skull.  Adult  male.  Pinabete,  Chiapas,  Mexico. 
February  10,  1896.  Collected  by  E.  A.  Goldman.  Original  num- 
ber 9279. 

Well-made  skin  in  good  (rendition;  skull  with  rostrum  badly  injured,  lacking 
mof^t  of  right  nasal,  upper  part  of  right  maxillary  and  postorbital  processes; 
two  outer  upper  incisors  missing. 

Putorius  haidarum  Preble.  Biological  Surve\'  collection. 

Pro-.  Biol.  Soc.  Wash.,  XII,  pp.  169-170,  August  10,  1898. 

94480.  Skin   and  skull.      Adult  male.      Massett,   Queen   Charlotte 
Islands,  British  Columbia.     March  17,  1898.     Collected  by  Rev. 
J.  II.  Keen.     Original  number  1800x. 
Well-ma<le  skin  in  good  condition;  skull  perfect. 

Putorius  arcticus  kadiacensis  Merriam.         Biologic^al  Survey  coll. 
North  Amer.  Fauna,  No.  11,  p..  16,  June  30,  1896. 

65290.  Skin  and  skull.     Young  adult  male.     Kodiak  Island,  Alaska. 

April  25,  1894.     Collected  by  B.  J.  Bretherton.     Original  number 

304. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  supra- 
oc<;ipital,  basioccipital,  and  right  audita!  bulla;  left  outer  upper  incisor  missing. 

Putorius  kaneii  Baird. 

Mammals  of  North  America,  p.  172,  1857. 

uVbVo-  Skin  (summer  pelage)  and  skull.  Adult  Arikamtchitchi 
Island  (Arikam  Island),  Bering  Strait  (see  footnote  in  Baird's 
Mammals  of  North  America,  p.  173),  Tchuktchi  Country,  Siberia. 
Collected  by  W.  Stitfipson;  received  from  Capt.  J.  Rodgers,  U.  S.  N. 
Original  number  358.  Skin  catalogued  March,  1867;  skull,  Jan- 
uary 11,  1902. 

Specimen  was  n^e  into  a  fairly  good  modem  study  skin  and  skull  removed 
in  January,  1902.  Brain  case  of  skull  broken  away,  anterior  parts,  however, 
quite  complete. 

No  tyiH^  8i)ecifieil.  Baird  listed  two  specimens.  No.  1458  from  Semipalatinsk, 
Siberia,  in  winter  pelage,  received  from  the  Bremen  Museum,  through  Dr.  G. 
Hartlaub,  and  the  above.  No.  2330.  Most  of  the  description  appears  to  be  based 
upon  summer  pelages  as  in  number  2330  and  specimens  from  ''among  the  col- 
lections of  the  North  Pacific  and  Behring's  Straits  Expedition.*'  Further  on 
Baird  says,  "A  winter  specimen,  1458,  from  Semipalatinsk,  Siberia,  is  very 
simrlar  in  size  and  the  characters  of  the  tail."  This  would  indicate  that  1458 
was  not  considered  quite  typical  and  leaves  2330  as  the  type.     . 

Putorius  streatori  leptus  Merriam.         Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVI,  pp.  76-77,  May  29,  1903. 

56800.  Skin  and  skull.  Young  adult  male.  Silverton,  Colorado. 
October  20,  1891^.  Collected  by  J.  A.  Loring.  Original  number 
1185. 

Well-made  skin  in  good  condition;  skull  perfe<rt. 
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Putorius  frenatus  leucoparia  Merriam.  Biolo^cal  Sun^ey  coll. 

North  Ainer.  Fauna,  No.  11,  pp.  29-;^,  June  iW,  1896. 

HHi*  Skin  and  skull.  Adult  male.  Patzcuaro,Michoacan,  Mexico. 
July  27,  1892.     Collected  by  E.  W.  Nelson.     Original  number  2\m). 

Well-made  nkin  in  giMxl  condition.  Skull  lacking  most  of  brain-irase  except  a 
fragment  of  the  i>arietal8  and  supnuK'cipital;  rostrum,  left  zygoma,  palate,  and 
dentition  intact;  mandible  intail  except  for  absence  of  right  coronoid. 

Putorius  xanthogenys  oregonensis  Merriam.  Biol.  Sun^ey  coll. 

North  Amer.  Fauna,  No.  11,  pp.  25-26,  June  'M),  1896. 

ilSiH-  -^kin  and  skull.     Adult  female,     (irants  Pass,  Rogue  River 

Valley,  Oregon.     Deceml)er  19, 1801.    Collected  by  C.  P.  Streator. 

Original  number  1404:. 

Well-made  skin  in  goofl  condition;  skull  perfect,  except  for  absence  of  firrt  left 
upper  i)remolar. 

Putorius  tropicalis  perdus  Merriam.      Biological  Sun^ey  collection. 

Pro<-.  Biol.  Soc.  Wath.,  XV,  pp.  67-68,  March  22,  1902. 

100041.  Skin  and  skull.  Adult  male.  Teapa,  Tabasco,  Mexicx). 
March  81,  1900.  Collected  hy  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  14074. 

Well-made  skin  in  goo<i  condition;  skull  i)erfect. 


:.>: 


Putorius  saturatus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  U,  pp.  21-22,  June  80,  1896. 

()5y80.  Skin  and  skull.  Adult  male.  Siskiyou,  Oregon.  June  i). 
1S94.     Collected  by  C.  P.  Streator.     Original  number  3905. 

Well-made  skin  in  goo<i  condition;  skull  perfect. 

Putorius  streatori  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  11,  pp.  13-14,  pi.  2,  figs.  5-6,  JuneiW,  189«>. 

7<)64H.  Skin  and  skull.  Adult  male.  Mount  Vernon,  Skagit  Val- 
ley, Washington.  February  29, 1896.  (\)llected  by  D.  H.  Luckey. 
Original  number  8. 

Well-ma<le  skin  in  gcKxl  (*ondition ;  skull  perfect. 

Putorius  tropicalis  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  11,  pp.  30-31,  pi.  3,  tigs.  5-6,  June  30,  1896. 

54994.  Skin  and  skull.  Adult  male.  Jico,  Vera  Cruz,  Mexico. 
.July  9, 1S98.     Collected  })y  E.  W.  Nelson.     Original  number  5195. 

Well-made  skin  in  go(Kl  condition;  skull  perfect,  except  for  absence  of  four 
upi)er  incisors;  right  upi>er  canine  broken. 
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Putorius  washingtoni  Merriam.  Biological  Survey  collection. 

North  Amer.  Fanua,  No.  11,  pp.  18-19,  pi.  4,  figs.  3-4,  June  30,  1896. 
76322.  Skin  and  skull.     Adult*  male.     Trout  Lake,  base  of   Mount 
Adams,  Washington.     December  15,  1895.     Collected   by  D.  N. 
Kaegi.     Original  number  2. 

Well-made  pkiii  iii  good  condition;  skull  perfect,  except  for  absence  of  left 
outer  upper  incisor. 

Genus  LUTREOLA. 
Lutreola  vison  ingens  Osgood. 

North  Amer.  Fauna,  No.  19,  j).  42,  pi.  4,  tig.  2,  October  6,  1900. 

(5580.  Skull  only.     Old  adult,  probably^  male.     Fort  Yukon,  Alaska. 
February   15,  1862.     Collected   by  Robert  Kennicott.     Original 
number  262.     Catalogued  in  spring  of  1865. 
Skull  perfect. 

Lutreola  vison  lacustris  Preble.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  22,  p.  66,  October  31, 1902. 

106872.  Skin  and  skull.  Young  adult  male.  Echimamish  River, 
Keewatin,  Canada.  September  14,  1900.  Collected  by  E.,A.  and 
A.  E.  Preble.     Original  number  3518. 

Well-made  skin  in  goo<i  condition ;  skull  perfect,  except  for  broken  tip  of  .left 
nasal  and  slight  fracture  of  left  parietal. 

Lutreola  macrodon  Prentiss. 

Pro<!.  U.  S.  Nat  Mus.,  XXVI,  No.  i;«6,  p.  887,  hg. «,  July  6, 1903. 

115178.  Fragments  of  skull.  Pre-Columbian  shell  heaps,  Brooklin, 
Hancock  County,  Maine.  1897.  Collected  by  Drs.  F.  W.  True 
and  D.  W.  Prentiss,  Jr. 

^^Condiium  of  type. — Fragments  of  skull  composed  of  the  superior  maxilla?, 
{>ortionH  of  the  nasals,  right  zygoma,  and  palate  extending  6  mm.  back  of  molarn. 
All  the  teeth  are  present  on  the  right  side,  three  incisors  and  one  premolar  on 
the  left  side.  The  teeth  are  in  excellent  condition  except  the  canine,  which  is 
broken  at  the  point,  and  portion  of  enamel  missing.  The  bones  are  very  brittle 
and  of  a  yellowish  color  on  their  broken  surface.**    Prentiss,  loc.  cit. 

Genus  MUSTELA. 

Mustela  americana  abieticola  Preble. 

North  Amer.  Fauna,  No.  22,  p.  68,  October  31, 1902. 

ill 8 1-  Skin  and  skeleton.  Adult  male.  Cumberland  House,  Sas- 
katchewan, Canada.  February,  1890.  Collected  bj'^  R.  Mac  Far- 
lane.     Original  number  54.     Catalogued  January  17,  1891. 

Rather  poorly  made  skin,  but  in  good  condition.  The  entire  skeleton  is 
present.  The  digits  of  the  fore  feet,  the  middle  and  distal  phalanges  of  the 
digits  of  the  hind  feet,  and  the  last  few  caudal  vertebne  are  in  the  skin.  The 
skull  IS  slightly  injured,  posterior  half  of  left  zygoma  broken,  left  aadital  bulla 
and  adjoining  portions  of  basis  cranii  broken. 
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Mustela  americana  actuosa  Osgood. 

North  Amer.  Fauna,  No.  19.  p.  43,  pi.  7,  %.  2,  Octo})er  6,  1900. 

6043.  Skull.  Old  adult  male.  Fort  Yukon,  Alaska.  Novenilier, 
I860.  Collected  by  Robert  Kennicott.  Original  number  1017. 
Catalogued  April  18,  1863. 

Skull  nearly  perfect;  right  malar  lost,  the  two  lower  middle  indsorB  and  the 
lirst  right  u])per  premolar  are  wanting,  and  a  U-shaped  piece  has  been  broken 
out  of  the  basioccipital.  The  catalogue  calls  for  skin  6413,  but  it  can  not  he 
found. 

Mustela  nesophila  Osgood.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  21,  pp.  33-34,  pi.  5,  figs.  :i-4,  September  26,  1901. 

78066.  Skull  only.  Adult  male.  Massett,  Graham  Island,  Queen 
Charlotte  Islands,  British  Columbia.     Collected  by  Rev.  J.  II.  Keen. 

Skull  earth  or  smoke  stained;  perfect,  except  for  absence  of  incisors,  left  lower 
(»nine,  two  left  and  two  right  lower  premolars,  and  last  right  lower  molar. 

Mustela  caurina  origenes  Bhoads. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  458,  September  30, 1902. 

112170.  Skin  and  skull.  Young  adult  female.  Marvinc  Mountain, 
Colorado.  September  16,  1901.  Collected  by  Ernest  T.  Seton. 
Catalogued  October  14,  1J>01. 

Well-made  skin  in  goo<i  <!ondition;  skull  perfect. 

Genus  SPILOGALE. 

Spilogale  ambigua  Me^rns. 

Preliminary  Diagnoses  of  New  Mammals  of  the  Genera  Lynx,  Urocyon,  Spil<»- 
gale,  and  Mephitis,  from  the  Mexican  Br>undary  Line,  p.  3,  January  12,  1897. 
(Reprinted  in  Proc.  U.  S.  Nat.  Mu8.,XX,  No.  1126,  p.  460,  December  24,  1897.) 

iHifl*  ii>kin  and  skull.  Adult  male.  Eagle  Mountain,  Chihuahua, 
Mexico,  about  4  miles  south  of  monument  No.  15,  Mexican 
boundary  line,  lat.  31^  47,  long.  30^  15'.  March  23,  18i>2.  Col- 
lected by  Dr.  E.  A.  Mearns,  U.  S.  A.,  and  F.  X.  Holzner.  Original 
number  1574.  International  Boundary  Conunission.  Catalogued 
July  28,  1892. 

Well-made  skin  in  good  condition.  Skull  nearly  ]>erfect;  right  canine  and  two 
a<ljacent  incisors  somewhat  broken. 

Spilogale  angustifrons  Howell.  Biological  Survey  collec-tion. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  242,  December  16,  1902. 

50825.  Skin  and  skull.  .  Adult  male.  Tlalpam,  Federal  District, 
Mexico.  December  15,  1892.  Collected  b}-  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  numl)er  4035. 

AVell-niade  skin  in  good  <'onditi<m:  skull  i>erfei>t,  exi^ept  for  slightly  fractured 
nasiils. 
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Spilogale  angustifrons  elata  Howell.     Biological  Survey  collection. 

North  Aiiier.  Fauna,  No.  26,  pp.  27-28,  pi.  9,  figs.  7-9,  November  24,  1906. 

138180.  Skin  and  skull.  Adult  male.  San  Bartolom^,  Chiapas, 
Mexico.  March  19,  19(>4.  Collected  by  E.  A.  Goldman.  Origi- 
nal number  16618. 

Well-made  skin  in  good  condition;  skull  perfect. 

Spilogale  gracilis  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  3,  pp.  83-84,  September  4,  1890. 

HIS?-  Skin  and  skull.  Adult  male.  Bottom  of  Grand  Canyon  of  the 
Colorado,  at  altitude  of  3,500  feet,  north  of  San  Francisco  Moun- 
tain, Arizona.  September  12,  1889.  Collected  by  Dr.  C.  Hart 
Merriam  and  V.  Baile3^     Original  number  451. 

Well-made  nkin  in  good  condition;  skull  perfect,  except  for  a  perforation  of 
the  inner  wall  of  the  right  orbit. 

Spilogale  indianola  Merriam. 

North  Amer.  Fauna,  No.  4,  p.  10,  October  8, 1890. 

1621.  Skull  only.  Young  adult.  Indianola,  Matagorda  Bay,  Texas. 
Collected  bj^  J.  H.  Clark,  old  Mexican  boundary  survey.  Cata- 
logued February  15,  1855. 

Skull  perfect. 

Spilogale  phenax  latifrons  Merriam.    Biological   Survey  collection. 

North  Amer.  Fauna,  No.  4,  p.  15,  Octol>er  8,  1890. 

ill  Jo-  Skin  and  skull.  Old  female.  Ro.seburg,  Douglas  County, 
Oregon.  July  13, 1889.  Collected  by  Dr.  T.  S.  Palmer.  Original 
number  216. 

Well-made  skin  in  good  condition.  Sknll  lacking  right  audital  bulla,  basioccip- 
itid,  bahiisphenoid,  pterygoids,  and  most  of  supraoccipital;  zygomata  broken; 
palate  fractured;  mandible  missing. 

Spilogale  lucasana  Merriam. 

North  Amer.  Fauna,  No.  4,  p.  11,  October  8,  1890. 

2|]|.  Skin  and  skull.  Adult.  Cape  St.  Lucas,  Lower  Califoiiiia, 
Mexico.  Collected  by  John  Xantus.  Original  number  Jf  J.  Cata- 
logued in  October,  1860. 

specimen  formerly  mounted,  but  it  is  now  a  well-made  skin  in  good  condition; 
Home  hair  is  lost  from  the  tail;  skull  perfect,  except  right  upper  canine  is  broken 
off  at*  alveolu8. 

Spilogale  microdon  Howell.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  26,  pp.  34-35,  pi.  10,  figs.  4-6,  November  24,  1906. 

146887.  Skin  and  skull.  Adult  male.  Comondu,  Lower  California, 
Mexico.  November  8, 1905.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  18501. 

Well-made  skin  in  good  condition;  skull  perfect. 
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Spilogale  ringens  Merriara.  Biolo^cal  Survey  collection. 

North  Arner.  Fauna,  No.  4,  pp.  9-10,  %.  2  (p.  2),  October  8,  1890. 

= Spilogale  putorius  (Liniueug).    See  Howell,  North  Amer.  Fauna,  No.  26,  p.  15, 
November  24, 1906. 

iH!l*  Skin  and  skull.  Adult  female.  Greensboro,  Alabama.  Au- 
gust 2, 181*0.     Collected  by  C.  S.  Briraley.     Original  number  50. 

Well-made  Hkin  in  gooil  condition.  Skull  with  numerous  shot  perforations; 
right  audital  bulla  and  most  of  right  side  of  brain-case  absent,  left  audital  bulla 
injured,  right  coronoid  broken. 

Spilogale  tenuis  Howell.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  pp.  241-242.  December  16,  1902. 

99365.  Skin  and  skull.     Adult  male.     Arkins,  Colorado.     November 
13,  1899.     Collected  by  R.  S.  Weldon.     Original  number  2198x. 
Well-made  skin  in  good  condition;  skull  perfect. 

Spilogale  angustifrons  tropicalis  Howell.        Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  242,  December  16,  1902. 

73523.  Skin  and  skull.  Adult  male.  San  Mateo  del  Mar,  Oaxaca, 
Mexico.  May  16,  1896.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  numl>er  7958. 

Well-madf^  skin  in  good  condition;  skull  perfect,  except  for  abeenoe  of  left 
mastoid  bulla,  interorbital  region  considerably  injured  by  parasites. 

Genus  MEPHITIS. 
Mephitis  estor  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  3,  pp.  81-82,  pi.  10,  figs.  1-4,  September  4,  1890. 

H}2S*  Skin  and  skull.  Adult  male.  San  Francisco  Mountain,  Ari- 
zona. August  17,  1889.  Collected  by  V.  Bailey.  Original  num- 
\yer  369. 

Well-made  skin  in  good  condition;  skull  perfect. 

Mephitis  frontata  Coues. 

Bull.  U.  S.  Geol.  and  Geog.  Surv.  Terr.,  2d  sen.  No.  1,  p.  7,  fig.  1,  1875. 

2232.  Post-Pliocene  skull.  Old  adult.  Dales  Cave,  3  miles  from 
Lansburg,  Pennsylvania.  Collected  by  Secretary  S.  F.  Baird. 
Catalogued  March,  1856. 

Skull  in  good  condition  for  a  subfofisil ;  left  zygoma  lacking  and  right  some- 
what broken,  two  large  holes  in  the  brain-case  dorsally  and  anteriorly,  two 
upi)er  and  two  lower  incisors  lacking. 

Chincha  occidentalis  major  Howell.       Biological  Survey  collection. 

North  Amer.  Fauna,  No.  20,  pp.  37-38,  August  31,  1901. 

=Mephiti8  occidentalis  major  (Howell).    See  Allen,  Bull.  Amer.  Mas.  Nat  Hist, 
XIV,  p.  334,  November  12,  1901. 
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92238.  Skin  and  skull.  Adult  male.  Fort  Klamath,  Oregon.  Jan- 
uary 5,  1898.     Collected  by  B.  L.  Cunningham.     Original  number 

80  (ll88x). 

Well-nm<ie  Hkin  in  gtKxl  condition;  skull  jHTfect,  except  for  slightly  brcjken  left 
zygoma. 

Mephitis  milleri  Mearn:s. 

Preliminary  Diagnoses  of  New  Manmials  of  tlie  Genera  Mepiiitis,  Dorcelapluis, 
and  Dycotyles  from  the  Mexican  Border  of  the  United  States,  p.  1,  February  11, 
1897.  (Reprinted  in  Proo.  U.  S.  Nat.  Mus.,  XX,  No.  1129,  p.  467,  December 
24,  1897.) 

= Mephitis  macroura  milleri  (Mearnn).     See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist, 
XIV,  p.  334,  November  12,  1901. 

58851.  Skin  and  skull.  Adult  male.  Fort  Lowell,  near  Tucson, 
Arizona.  November  13,  1893.  Collected  by  F.  X.  Holzner. 
Original  number  1109.  International  Boundary  Commission.  Cat- 
alogued December  13,  1893. 

Well-made  skin  in  good  condition;  skull  [)erfect. 

Chincha  occidentalis  notata  Howell.      Biological  Survey  collection. 
North  Amer.  Fauna,  No.  20,  pp.  36-37,  pi.  3,  fig.  2,  August  31,  1901. 

=  Mephiti8  occidentalis  notata  ( Howell).     See  Allen,  Bull.  Amer.  Mus.  Nat  Hist, 
XIV,  p.  334,  November  12,  1901. 

87U43.  Skin  and  skull.  Adult  male.  Trout  Lake,  Mount  Adams, 
Washington.  March  22, 1897.  Collected  by  P.  Schmid.  Original 
num})er  243x. 

Well-ma<le  skin  in  goo<l  condition;  skull  jjerfect,  except  for  broken  left  mastoid 
bulla. 

Mephitis  occidentalis  I^ird. 

Mammals  of  North  America,  p.  194,  1857. 

2t)17.  Skull.  Adult,  probably  male.  Petaluma,  California.  Col- 
lected by  E.  Samuels.  Original  number  837.  Catalogued  Decem- 
ber 10,  1856. 

Skull  jx^rfect  except  for  loss  of  15  mm.  of  right  zygoma.  There  U8e<l  to  be  a 
skin.  No.  1944,  marke<l  in  the  catalogue  **  Destroyed  Jan.  8,  1886." 

No  type  designated.  A  table  of  detailed  measurements  is  given  of  HH,  and 
this  ime  should  be  regarded  as  the  type.  Four  8[)ecimens  are  listed:  2031,  skull 
from  Santa  Clara,  California;  2434,  skull;  j;{4,  the  above  skin  and  skull  both 
from  Petaluma,  and  a  fourth  specimen,  skin  without  number,  from  Steilacoom, 
Washington,  fiaird's  brief  diagnosis  is  based  upon  both  cranial  and  skin  char- 
acters, so  that  again  preference  must  l)e  given  to  JSf  *,  the  only  skin  with  skull 
which  he  had. 

Petaluma  is  regarded  as  the  ty[)e  locality  by  Miller  and  Rehn  (Proc.  Boston 
S<K!.  Nat.  Hist.,  XXX,  p.  214,  December,  1901),  and  by  Howell  (North  Amer. 
Fauna,  No.  20,  p.  34,  August  31,  1901). 
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Chincha  platyrhina  Howell.  Biological  Survey  collection. 

North  Aiiier.  FHiiiia,  No.  20,  p.  39,  August  31,  1901. 

=Mephitis  platyrhina  (Howell).     See  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XIV, 
p.  334,  November  12,  1901. 

IfiSI-  ^^''^  ^"d  skull.  Adult  uiale.  South  Fork  of  Kern  River,  25 
miles  east  of  Kernville,  California.  July  5,  1891.  Collected  by 
V.  Bailey.     Original  number  2998. 

Well-made  skin  in  >?o<kI  ronditif>n;  skull  perfect. 

Genus  CONEPATUS. 
Conepatus  Rlipensis  Merriam.  Biological  Survey  collection. 

Proc.  Hiol.  Soc.  Wash.,  XV,  pp.  163-184,  August «,  1902. 

68172.  Skin  and  skull.  Adult  male.  Cerro  San  Felipe,  Oaxaca, 
Mexico.  August  24,  1894.  Collected  })y  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  luimber  t)619. 

Well-ma<le  skin  in  good  condition;  skull  perfect. 

Conepatus  pediculus  Merriam.  Biological  Survey  collection. 

Proc.  Bif»l.  Soc.  Wash.,  p.  104,  August  6,  1902. 

116958.  Skin  and  skull.  Young  adult  male.  Sierra  Guadalupe, 
Coahuila,  Mexico.  April  25,  1902.  (Collected  by  E.  W.  Nelson 
and  E.  A.  (loldman.     Original  number  15123. 

Well-made  skin  in  good  condition;  skull  perfex't. 

Conepatus  sonoriensis  Merriam.  Biological  Surve\'  collection. 

Prk-.  Hiol.  8o<«.  Wash..  XV,  i>p.  162-1«3,  Augusts,  1902. 

95914.  Skin  and  skull.  Young  adult  female.  (Vnioa,  Kio  Mayo, 
Sonora,  Mexico.  Octol)er  29,  1898.  Collecti>d  by  E.  A.  Goldman. 
Original  num}>er  13213. 

Well-made  skin  in  good  condition;  skull  perfei't. 

Conepatus  mesoleucus  telmalestes  Bailey.     Biological  Survey  coll. 

North  Am(>r.  Fauna,  No.  25,  pp.  203-2a'>,  fig.  24,  Octolx^r  24,  1905. 

136551.  Skin  and  skull.  Adult  male.  Big  Thicket,  7  miles  north- 
east of  Sour  Lake,  Texas.  March  17,  1905.  Collected  by  J.  H. 
Gaut.     Original  number  3485. 

Well-made  skin  in  go<Ml  condition;  skull  i)erfe(rt. 

Conepatus  leuconotus  texensis  Merriam.       Biological  Survey  voU 

Pnw.  Biol.  Soc.  Wash.,  XV,  p.  1H2,  Augusts,  1902. 

1451?.  Skin  and  skull.  Adult  male.  Brownsville,  Texas.  July  2(», 
1892.     Collected  by  F.  B.  Armstrong.     Original  number  70. 

Woll-made  skin  in  good  condition;  skull  jKirfec't,  except  for  slightly  broken 

right  zygoma. 
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Conepatus  tropicalis  Merriam.  Biological  Survey  collection. 

Proo.  Biol.  Soc.  Wash.,  XV,  pp.  164-165,  Aujni8t6, 1902. 

63650.  Skin  and  skull.  Male(?)  adult.  Motzorongo,  Vera  (.Vuz, 
Mexico.  Febniaiy  26,  1894.  Collected  by  E.  W.  Nelson  and 
E.  A.  (Toldnian.     Original  number  5903. 

Wcll-iiiad«  nkiii  in  goo<l  condition;  Hkull  i)erfe<-t,  i'xr^pt  for  aljHencHi  of  Becond 
left  lower  premolar  and  two  lower  incisors. 

Genus   TAXIDEA. 

Taxidea  berlandieri  Baiixi. 

Mammals  of  North  America,  p.  205,  1857. 

=Taxidea  taxus  berlandieri  (Baird).     See  Allen,  Bull.  Amer.  Miis.  Nat  Hixt,  VII, 
p.  256,  June  29,  1895. 

1710.  Skin  (no  skull).  Male.  Llano  Estacado,  Texas.  May  8, 1855. 
Received  from  Capt.  J.  Pope,  U.  S.  A.     Catalogued  in  1856. 

Formerly  mounted.     Made  into  a  fairly  good  study  skin  in  Febniary,  UK)2. 
Baird's  <les(Tiption  is  based  upon  one  specimen,  the  above,  designated  by 
number. 

Taxidea  americana  neglecta  Mearns. 

Bull.  Amer.  Mus.  Nat.  Hist.,  Ill,  p.  250,  June  5,  1891. 

=Taxidea  taxus  neglecta  (Mearns).    See  Miller  and  Rehn,  Pn>c.  Bostcm  Sex;.  Nat. 
Hist.,  XXX,  p.  218,  December  27,  1901. 

JyJJ.  Skin  and  skull.  Adult  male.  Fort  Crook,  Sbasta  County, 
California.  March  25,  1859.  Collected  by  John  Feilner.  Original 
number  313.     Catalogued  in  1860. 

Well-made  h>kin  in  good  condition  (skin  remade  in  January,  1902).  Skull 
nearly  perfect,  a  rather  large  hole  in  right  bulla;  three  left  upper  incisors,  firHt 
right  up|)er  incisor,  and  last  right  lower  molar  lost. 

Familv  PRCK^YONID.K. 
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Genus  PROCYON. 

Procyon  lotor  insularis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XII,  p.  17,  January  27,  1898. 

88978.  Skin  and  skull.     Old  male.     Maria  Madre  Island,  Tres  Marias 
Islands,  Mexico.     May  10,  1897.     Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number  10985. 
Well-made  skin  in  good  condition;  skull  perfect. 

Procyon  psora  pacifica  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  16,  p.  107,  October  28,  1899. 

93137.  Skin  and  skull.  Adult.  Kichelos  Lake,  Washington.  Jan- 
uary 15,  1898.    Collected  by  C.  Hansen.    Original  number  1409x. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  fracture  of 
right  nasal  and  perforation  in  right  audital  bulla. 
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Procyon  pallidus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  S<K-.  Wash.,  XIII,  pp.  151-152,  June  13,  1900. 

1**J27'2.  Skin  and  skull.     Adult  female.     New  River,  Colorado  Desert, 

California.     October  16,  IHW.     Collected  by  F.  Stephens.     Origin 

nal  number  8022  (224r»x). 

WelNiuado  skiti  in  ^<)0<l  coiKlition.  Skull  perfetrt,  except  for  Hbtjeiice  of  nH!citid 
l(>ft  upiKT  incisor  and  la.**!  ri^ht  upi)er  molar;  right  audita!  btdla  broken. 

Procyon  pygmaeus  Merriam.  Biological  Survey  collection. 

Proi\  Biol.  S(H-.  Wash.,  XIV,  p.  101,  July  19,  1901. 

108511.  Skin  and  jskull.     Young  adult  male.     Cozumel  Island,  Yuca- 
tan, Mexico.     April  14,  ll>ol.     Collected  by  E.  W.   Nelson  and 
E.  A.  Goldman.     Original  number  14698. 
Well-iuade  skin  in  good  condition;  skull  jKirfect. 

Genus  NASUA. 
Nasua  narica  molaris  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  68,  March  22,  1902. 

iHis*  ^^^n  and  skull.  Adult  male.  Manzanillo,  Coliuia,  Mexiiu 
February  7,  1892.  Collected  by  E.  W.  Nelson.  Original  number 
1844. 

Well-made  skin  in  good  con<lition;  skull  jKjrfect,  except  for  absence  of  second 
right  and  left  up])er  prt»inolars  and  three  upi)er  and  four  lower  incisors. 

Nasua  nelsoni  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  100,  July  19,  1901. 

108520.  Skin   and  skull.      Old   male.      Cozumel   Island,    Yucatan, 

Mexico.  .  April  8,  1901.     Collected  by  E.   W.  Nelson  and  E.  A. 

(iroldman.     Original  num})er  14673. 

Well-made  skin  in  goo<l  ctmdition;  skull  i^erfect,  except  for  broken  right  audital 
bulla  and  perforation  in  palate. 

Genus  BASSARISCUS. 

Bassaris  raptor  Baird. 

Report  Mexican  Boundary  Survey,  II,  Pt.  2,  p.  19,  January,  1859. 

=Ba8sariscus  raptor  (Baird).     See  Merriam,  Proc.  Biol.  Soc.  Wash.,  XI,  p.  18fi, 
July  1,  1897. 

^W.  Skin,  skull,  and  nearly  all  of  the  skeleton  except  the  usual  leg 

lK)nes  left  in  the  skin.     Killed  in  a  hen  roost  near  Washington, 

I).  C,  April  23, 1852.     It  wa^  supposed  to  have  been  brought  from 

California  and  kept  in  captivity,  whence  it  escaped.     A  collar  mark 

shows  plainly  around  the  neck.     Catalogued  April  26,  1852. 

Sf>ecinien  has  l)een  made  into  a  nioilem  study  skin  and  is  in  fair  oonditi^to, 
although  the  hair  has  a  dirty  yellow  color,  k»oking  as  though  at  one  time  pre- 
served in  alcohol.  The  skull  is  in  fair  condition.  It  is  somewhat  cracked  pos- 
teriorly, the  left  malar  is  wanting,  and  the  following  teeth  are  misBing:  Third 
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upper  premolar,  left  side;  all  the  lower  incisors  and  the  last  lower  molar,  right 
side.  All  the  bones  of  the  skeleton  are  apparently  present  except  tlie  bones 
from  the  forearm  distally  and  from  the  leg  distally. 

Type  indirectly  designated  by  number,  and  the  collar  mark  and  original  label 
leave  no  doubt  as  to  the  specimen  Baird  had  in  mind. 

Bassariscus  saxicola  Merriam.  Biologicjil  Survey  colloetion. 

Proc.  Biol.  Soc.  Wash.,  XI,  pp.  185-186,  July  1,  1897. 

7JM)31  .  Skin  and  skull.  Adult  female.  Espiritu  Santo  Island,  Lower 
California,  Mexico.  August  19,  1895.  C/ollected  }>v  J.  E.  McLel- 
lan.     Original  number  1438. 

Well-made  skin  in  goo<l  condition;  skull  jx^rfect. 

Genus  BASSARICYON. 

Bassaricyon  gabbii  Allen. 

Proc-.  Acad.  Nat.  Sci.  Phila.,  1876,  p.  23,  pi.  1,  fig.  1,  April  18, 1876;  Proc.  Acad. 
Nat.  Sci.  Phila.,  1877,  pp.  267,  268,  and  pi.  2  of  what  was  suppased  to  he  the 
entire  animal,  but  what  in  reality  is  an  illustration  of  Xasua  imrlci.    ' 

14214.  Skull.  Adult.  Talamanca,  Costa  Rica.  Collected  hv  Prof. 
W.  M.  (jabb.  Original  number  44.  Catalogued  November  19, 
1874. 

A  U-shaped  piece  is  lacking  from  the  basioccipital,  and  there  is  a  large  hole  in 
the  basisphenoid  between  the  pterygoids.  The  following  teeth  are  present  in 
the  upper  jaw:  The  last  three  teeth  on  the  right  side,  the  last  tooth  and  the  sec- 
ond from  the  last  and  the  third  from  the  last  on  the  left  side.  The  following 
teeth  are  missing  in  the  lower  jaw:  In  the  left  side  the  last  molar,  the  third 
premolar,  and  the  third  incisor;  on  the  right  side' the  8eix)nd  incisor. 

Acconling  to  the  catalogue  there  should  be  a  skin  bearing  No.  12237.  It  has 
never  been  found  in  the  Museum  collection.  In  a  letter  dated  May  12,  1908, 
Dr.  J.  A.  Allen  remarks:  **In  reference  to  the  type  of  Bdssariryon gahlni^  I  never 
Haw  a  skin  belonging  to  the  type  skull.  Through  some  error  in  cataloguing  a 
skin  of  Xaaua  narica  purported  to  belong  to  the  skull,  and  I  figured  it  as  such, 
l)eing  at  that  time  unfamiliar  with  the  8pe<nes  of  Noma.  Careful  search  was 
made  for  the  missing  skin  after  the  error  was  discovert  d,  but  I  am  sure  it  was 
never  found.  My  knowledge  of  the  external  chanu^ters  of  BaHmrirymi  is  based 
on  a  living  Kpe<dmen  of  B.  alleni  which  I  saw  some  years  ago  in  the  Ix)ndon  Zoo.'* 

Type  designated  by  numl)er  on  page  20  of  the  original  (lescription. 

P^amily  URSID^:. 

Genus  URSUS. 

Ursus  horribilis  alascensis  Merriam.     Cotypes.     Biol.  Survey  coll. 
Proc.  Biol.  Roc.  Wash.,  X,  p.  74,  April  13,  1896. 

In  the  de8cription  of  this  Hubspecien  no  type  was  designated.  In 
the  collection  are  6  skulls  from  Norton  Sound,  Alaska,  which  Dr. 
C.  Hart  Merriam  had  at  the  time  the  original  description  was 
written.  Three  of  them  were  left  unlabeled  and  one  of  these  des- 
ignated by  No.  76470  is  mentioned  as  not  typical.     The  3  remain- 
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in^  skulls  bear  the  name  Urmis  ala^censis  in  Doctor  Merriam's 

handwriting  and  are  therefore  considered  as  cotypes  of  this  form. 

These  3  hkiilLs  are: 

7H4*>5.  Skull  onl}'.     Young  adult  female.     Shaktolik  River,  Norton 

Sound,  Alaska.     Received  Jaiuiary,  1896.     Original  nunilier  1. 

Skull  pt*rfe<*t,  except  for  re]mire<l  fracture  of  rijrlit  zygoma,  broken  right  upper 
ami  left  lower  caninen,  and  Ioph  of  Heix>nd  right  upper  and  ftr^t  right  lower 
pn»molarfl. 

764()7.  Skull  only.     Adult  male.     Head  of   Koyuk  River,  Norton 
Sound,  Alaska.     (^Uected  May,  1893.     Original  numl^r  3. 

Skull  })erfect,  except  for  loss  of  4  middle  upper  incisors,  firsit  and  second  right 
and  iirHt  left  upper  premolara,  3  lower  incinorH,  firpt  and  second  right  and  tirst 
left  lower  premolars. 

This  is  the  onlv  adult  male  skull  labeled  as  lJr9u»  alascenait  bv  Doctor  Merriam 
at  the  time  the  description  was  publishe^l  and  is  the  only  one  showing  all  the 
characters  mentioned. 

764(59.  Skull  onl}'.     Young  (permanent  dentition  in  place  but  entirely 

unworn).    Probably  male.    Shaktolik  Hills,  Norton  Sound,  Alaska. 

•June,  1890.     Original  number  5. 

Skull  perfect,  except  for  loss  of  2  upper  and  1  lower  incisors,  first  and  secnnd 
right  ami  left  up|)er  premolars,  and  lirst  right  and  left  lower  premolars. 

Ursus  horribilis  californicus  Merriam. 

PrcMr.  Biol.  S<H\  Wash.,  X,  p.  7«,  fig.  15,  April  13,  1896. 

IWM).  Skull  only.  Old  adult.  Monterey,  California.  CJollected  by 
A.  S.  Taylor.     Catalogued  Octo})er  7,  18.59. 

Skull  in  gcK>d  condition.  It  is  old  and  most  of  the  teeth  are  much  worn.  The 
canines  are  split  and  cracked  in  the  usual  way  of  large  teeth;  the  secon<i  lower 
molar  on  the  left  side  is  nearly  de(^aye<l  away.  The  whole  ascending  ramus  oi 
the  right  half  of  the  mandible  and  the  right  pterygoi<l  bone  are  lacking,  pmt)a- 
bly  nhot  away;  otherwi^i  skull  perfect 

No  type  designated,  but  a  skull  is  figure<l  (tig.  15)  in  the  original  description, 
and  thin  skull  is  regarded  as  the  type.  The  number  .%.30  on  the  skull  is  quite 
legible  in  the  figure. 

Ursus  (Euarctos)  carlottse  Osgood.         Biological  Survey  collection. 

North  Amer.  Fauna,  No.  21,  pp.  3()-32,  pi.  4,  fig.  1,  September  26,  1901. 

S7620.  Skull  only.  Adult  male.  Massett,  (iraham  Inland,  Queen 
Charlotte  Lslands,  British  Columbia.  Novemlier,  1S96.  Collei^ted 
hy  Rev.  »l.  H.  Keen.     Original  number  497x. 

Skull  iK?rfiH*t,  except  for  al)sen<'e  of  first  right  lower  imusor  and  first  right  upper 
premolar. 

Ursus  dalli  Merriam.  Biologic^al  Survey  coUet^tion. 

l*r<H;.  Biol.  S<h\  Wash.,  X,  pp.  71-7.'^,  pi.  5,  fig.  1;  pi.  ft,  fig.  .5;  figs.  8-9  in  text, 
April  18,  1H9(k 

7.5()4.s.  Skull  only.     Old  male.     Yakutjit  Bay,  Alaska.     September 
S,  1895.     (^olh»cted  by  <*liief  of  Yakutat  IndiaiiH.     Ori^nal  num- 
ber L>. 
♦Skull  iMTfeit. 
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Ursus  americanus  eremicus  Merriain.    Biological  Survey  collection. 
PrcK!.  Biol.  So(!.  Wash.,  XVII,  pp.  154-155,  Octobers,  19(M. 

11095i2.  Skin  and  skull.  Adult  female.  Sierra  Guadalupe,  Coahuila, 
Mexico.  April  21,  1902.  Collected  by  E.  W.  Nelson  and  K.  A. 
(roldnian.     Original  number  15111. 

Well-made  skin  in  goo<l  condition,  except  for  bare  spot  on  alxlomen;  nkull 
l>erfect  except  slightly  injured  second  and  third  upper  incisors;  ciiiiincs  cracked. 

Ursus  eulophus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVII,  p.  153,  October  6,  1904. 

81102.  Skull  only.  Adult  male.  Admiralty  Island,  Alaska.  1896. 
Collected  hy  G.  T.  Emmons. 

Skull  perfect,  except  for  large  bullet  hole  passing  from  left  {mrietal  through 
brain-c^ase  and  out  of  right  frontal. 

Ursus  floridanus  Merriam. 

Proc.  Biol.  Soc.  Wash.,  X,  p.  81,  April  13,  18««. 

3484.  Skull  only.  Old  adult  (male,  Jid('  Merriam).  Key  Biscayne, 
Dade  (bounty,  Florida.  May  21,  1858.  Collected  by\l.  Wurde- 
mann.     Original  number  4.     Catalogued  March  4,  1859. 

Skull  without  lower  jaw,  left  zygoma  entirely  broken  away,  alno  anterior  half 
of  right  zygoma.  A  large  hole  through  tlie  int4'rorbital  region,  but  without 
injury  to  the  frontal  region  above  it  or  the  palate  below  it.  The  sec-ond  upj>er 
inciHorof  the  right  Hide  and  the  small  second  premolar  on  >K>th  Hides  lacking, 
left  upper  canine  somewhat  broken. 

Ursus  dalli  gyas  Merriam.  Biologic^tl  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  78,  March  22,  1902. 

916H9.  Skull   only.     Adult   male.     Pavlof   Ba}',  Alaska  Peninsula. 

1897.     Collected  by  W.  Pavlof.     Original  number  l()52x. 

Skull  perfect,  except  for  absence  of  first  right  and  left  upper  premolars,  se<^oml 
left  upper  incisor,  and  first  and  second  right  lower  incisors. 

Ursus  horribilis  horraeus  Baird.     Lectotype. 

Report  Mexican  Boundary  Survey,  II,  Pt.  2,  p.  24,  January,  1859. 

990.  Skull  only.  Adult  male.  Old  copper  mines,  near  the  Rio 
Mimbrcs,  (irant  County,  New  Mexico,  near  the  present  location 
of  (jeorgetown.     Collected  by  J.  H.  Clark.     (Catalogued  November 

1,  1852. 

Skull  i)erfect,  except  for  loss  of  3  upper  incisors,  3  of  the  small  upper  pre- 
molars, 5  lower  incisors,  and  first  left  lower  premolar;  both  upi)er  canines,  and 
left  lower  canine,  and  last  right  lower  molar  broken  off  to  alveoli;  alisence  of 
right  coronoid  process  of  mandible,  and  rejiaired  fra(^ture  of  right  angular  and 
condyloid  processes. 

No  type  was  designated  in  the  original  description.  The  above  specimen  waa 
designate*!  as  "the  type'*,  that  is  a  lectotype,  l)y  Dr.  (\  Hart  Mem»x\v <^V5r« 


232  (TRftlTft. 

Biol.  Soc.  Wash.,  X,  p.  75,  April  13,  1896).  Secretary  Baud  had  two  other 
specitneiis  in  his  hands  at  the  time  the  subspecies  was  deetrribed,  No.  995,  skull 
only,  a  young  male,  with  same  data  as  the  lectotype,  and  figured  op,  rjt.,  pi. 
20;  and  No.  HH  (incorrectly  designated  by  Secretary  Baird  as  No.  147),  an 
adult  male  from  Los  Nogales,  Sonora,  Mexico.  In  many  respects  No.  1047 
might  be  considered  the  type,  as  the  diagnosis  of  the  form  and  much  of  tlie 
description  is  l>aj^  upon  this  specimen.  The  skin  was  in  poor  conditif^m  in 
Secretary  Baird* s  time  and  has  apparently  been  destroyed;  the  skull  is  in  fair 
condition.  This  sj^ecimen  was  evidently  consi<lererl  the  type  by  Miller  and  Relin 
(Proc.  B<i6ton  Soc.  Nat.  Hist.,  XXX,  p.  233,  Decemlier,  1901 )  as  the  type-locality 
given  by  them  is  Los  Nogales,  Sonora,  Mexico. 

Written  on  the  skull  in  old  writing  is:  |  **Said  to  have  a  |  touch  of  the  Grixzly 
I  by  an  old  hunter  |  hair  brown  however"  |  J.  H.  C.  |  ** Probably  a  cross"  | 

Ursus  kenaiensis  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  So(«.  Wash.,  XVII,  p.  154,  Octol)er  6,  1904. 

128672.  Skull  only.  Adult  female.  Cape  Elizabeth,  Kenai  Penin- 
sula, Alaska.  1903.  Collected  by  C.  A.  Lambert.  Oricfinal  iiuni- 
ber  4205  X. 

Skull  j)erfe<'t. 

Ursus  kidderi  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Sex-.  Wash.,  XV,  pp.  78-79,  March  22,  1902. 

116562.  Skin  and  skull.  Young  adult  male.  Clunitna  Buy,  Alaska 
Peninsula,  Alaska.  June  9,  1901.  Collected  by  J.  H.  Kidder. 
Original  number  3661x. 

Tanne<l  skin  in  good  condition;  skull  perfect. 
Ursus  middendorffi  Merriam.  Biologicjil  Survey  (collection. 

l»roc.  Biol.  Soc  Waah.,  X,  pp.  H9-71,  pi.  4,  fign.  2-:i;  pi.  5,  fig.  2;  pi.  6,  fij?.  2: 
fig.  7  in  text,  April  13,  1896. 

54793.  Skull  only.  Adult  male.  Kodiak  Island,  Alaska.  July  3, 
1S93.     Collected  by  B.  J.  Bretherton.     Original  number  176. 

Skull  perfect,  except  for  fractured  left  squanioeal  and  left  audital  bulla  and  a 
Hmall  bullet  hole  passing  from  the  left  frontal  through  the  brain-case  and  out  of 
the  right  parietal. 

Ursus  horribilis  phaeonyx  Merriam.       Biologic^al  Survey  collec^tion. 

VrtH'.  Biol.  Soi'.  Wash.,  XVII,  p.  154,  C)ctf>l)er  fi,  1904. 

133231.  Skin  and  skull.  Old  female.  Xe^ir  head  of  Comet  Creek, 
tri})utarv  of  Fortvmile  Creek,  Alaska.  Julv  12,  19<>3.  Collected 
by  W.  H.  Osgotxl.     Original  number  2684. 

Tanneil  skin  in  gooil  condition;  foot  pads  mitring;  nkull  perfect,  except  for 
absence  of  first  left  lower  incisor;  niopt  of  molarifonn  teeth  worn  to  roots. 
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Order  INSECTIVORA. 
Kamilv  KRLNACEID.l-:. 

•  - 

Genus  PODOGYMNURA. 
Podogymnura  truei  Mearns. 

rn>c.  V.  S.  Nat.  Miis.,  XXVIII,  N(».  1402,  p.  4;i7,  May  13,  19a5. 

125286.  In  iilcohol  (skull  removed).     Adult  female.     Mount  Apo  (at 

0,000  feet),   southern    Mindanao,  Philippine   Islands.      June  25, 

1904.  Collected  by  Or.  E.  A.  Mearn.s,  U.  S.  A.     Original  number 

5(>r)7.  Catalogued  December  i:^,  1904. 

Alcoholic  in  ^ood  (condition;  anterior  half  of  skull  in  good  condition;  brain- 
case  l)adly  broken  an<l  in  many  fra^nents. 

Famllv  TALl'ID.T-:. 

Genus  SCAPANUS. 

Scalops  aeneus  Cassin. 

Proc.  Aca<l.  Nat.  Sci.  Phila.,  V^I,  p.  299,  this  paper  was  reported  favorably  for 
publication  Febniary  22,  1853. 

=Scapanus  townsendi  (Baehman).    See  Tnie,   Proc.    U.   S.    Nat.   Mus.,    XIX, 
No.  1101,  p.  51;  pp.  58  and  64.     December  21,  1896. 

8725.  Skin  (no  skull).  Oregon.  Collected  by  the  U.  S.  Exploring 
Expedition.     Catalogued  December  20,  1S59. 

In  good  state  of  preservation,  but  rather  badly  made  up.  As  Dr.  True  states 
(loc.  cit. ),  the  specimen  has  every  appearance  of  having  l)een  discolored  by 
imniersiim  in  altrohol  or  other  preserving  fluid. 

The  original  descrription  says,  *'A  single  spe<'imen,  ai)parently  fully  a<lult,  is 
in  the  collection  of  the  Exploring  Exi)e<lition,  labele<l  as  having  Injen  ol)taine<l 
.in  Oregon."     No.  .S725  is  un<loubte<lly  this  "single  specimen.*' 

Scapanus  alpinus  Merriam.  Biological  Survey  collection. 

Pr<M-.  Biol.  Soc.  Wash.,  XI,  p.  102,  April  26,  1897. 

79907.  Skin  and  skull.  Adult  male.  Crater  Lake,  Mount  Mazama, 
Oregon.  August  18,  1896.  Collected  })v  V.  Bailey.  Original 
numl>er  5784. 

Well-made  skin  in  good  condition;  skull  perfect. 

Scalops  californicus  Ayres. 

Proc.  Califoniia  A(rad.  Nat.  Sci.,  I,  1854-1867,  p.  54,  description  presented  May 
21,  1855. 

—  Scapanus  latimanus  (Baehman).    See  Osgood,  Proc.  Biol.  Soc.  Wash.,  XX,  p. 
52,  April  18,  1907.  • 

*5lll.  Skeleton.     Adult.     San   Francisco,  California.     Collected  by 

Dr.  W.  ().  A^'res.     Catalogued  7*'ebruary,  1857. 

A  partially  cleaned  skeleton,  in  fair  condition,  all  i)arts  of  which  appear  to  be 
present  except  the  right  manus  and  forearm.     Skull  is  well  cleanetl  and  perfect 
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except  loHt^  of  last  left  upper  molar.    The  side  view  of  this  skull  is  figured  by 
True  (Proc.  V.  S.  Xat.  Mus.,  XIX,  No.  1101,  pi.  3,  fig.  3). 

This  nkeleton  is  one  of  Dr.  Ayres^H  original  specimens,  and  pn>bably  the 
only  one  of  them  now  in  existence.  It  seems  well  to  treat  it  as  a  type,  although 
it  was  not  so  indicate^!  by  the  original  des<*riber. 

Scapanus  orarius  True. 

IVoc.  I  .S.  Nat.  Mils.,  XIX,  No.  1101,  I)eceml)er  21,  1890,  p.  52. 

iVWi-  ^^'^n  and  skull.  Adult  fenialo.  Shoal  water  Bay,  Washing- 
ton. August  30,  1855.  Collected  by  Dr.  J.  G.  Cooper.  Skin 
catalogued  February  26,  1856;  skull,  May  23,  1898. 

SjH^cimen  recently  made  into  a  good  study  skin.     The  poeterior  half  of  the 
cranium  is  broken  off,  though  most  of  it  is  still  present;  the  part  of  the  skull 
'  anterior  to  the  middle  of  the  cranium  and  the  mandibles,  perfect. 
Type  designated  by  number  381,  an  error  for  1381. 

Scapanus  truei  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  102,  April  26,  1897. 

79290.  Skin  and  skull.  Adult.  Lake  City,  Modoi'«  County,  Califor- 
nia. June  15,  1896.  Collected  by  C.  P.  Streator.  Original  num- 
l>er  5289. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  slight  irregularity 
of  foramen  magnum. 

Genus  DYMECODON. 
Dymecodon  pilirostris  True. 

PnK\  r.  S.  Nat.  Mus.,  IX,  p.  97,  SepttMulxjr  25,  1886. 

i H  U  •  Alcoholic  (skull  removed).  Immature  male.  Mouth  of  Yeddo 
Bay,  Yonosima,  Japan.  Collected  by  Prof.  E.  S.  Morse.  Received 
from  the  lioston  Society  of  Natuml  History  February  19,  1878. 
Catalogued  December  21,  1885. 

The  alcoholic  is  in  rather  bad  condition.  Considerable  hair  has  slipped  from 
the  lK»lly.  It  has  been  split  open  from  the  chin  nearly  to  the  anus,  to  permit 
the  removal  of  the  skull  and  shoulder  ginlle.  The  right  zygoma  is  lacking  and 
t  he  left  buHal  portion  of  the  brain  case  is  injured,  lx>th  ascending  rami  of  the 
mandible  })roken. 

The  single  sf^ec'lmen  is  refernni  to  by  numl)er  in  the  orig^inal  description. 

Genus  NEU  ROTRICHUS. 

Urotrichus  gibbsii  Baird. 

MammalH  of  North  Ameri<*a,  p.  76,  pi.  28,  1857. 

=  Neurothrichu8  gibbsii  (Baird).     8ec»  Gunther,  Proc.  Zool.  Roc  London,  1880, 
1)1.  42,  June  1,  1880. 

iVA-  Skin    and   skull.     Immature.     White   River,   Cascade    Moun- 
tains, Washington.     July  15,  1S54.     Collected  by  George  Gibbs. 
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Original  number  15.     Received  from  Dr.  (ieorj^e  Suekley.     C'4ita- 
loguecl  May  7,  1855. 

Skin  in  rather  poor  (M^nditioH)  badly  made,  and  left  fore  f(K)t  detached.  Skull 
(|iiite  fragmentary  and  of  value  only  to  show  the  teeth,  Home  of  which  are  (»f  the 
(leoidnons  set.     All  the  tooth  rows  are  intat^t. 

Baird  had  hut  one  specimen,  which  he  dt^sijjnatcNl  l>y  numlH^r. 

Neiirotrichus  gibbsi  major  Merriam.      Biological  Survey  collection. 

North  Amer.  Fauna,  No.  1<>,  p.  88,  <)ctol)er  2«,  18W. 

(55821.  Skin  and  skull.  Adult  nuile.  Carl)erry  mnch,  Sha.sta  County, 
California.  May  18.  1894.  Collected  by  C,  P.  Streator.  Orig- 
inal number  8789. 

Well-ma<ie  skin  in  jjockI  condition;  skull  i)erfect. 

Familv  SORICID.K. 

« 

Genus  CROCIDURA. 
Crocidura  andamanensis  Miller. 

Phh-.  r.  S.  Nat.  MuH.,  XXIV,  No.  12«9,  p.  777,  pi.  41, «,  fia,  6/>,  May  28, 1902. 

111825.  Skin  and  skull.     Adult  male.     South  Andaman  Island,  Anda- 
man Islands.    January  10,  1901.     Collected  by  Dr.  W.  L.  Abbott. 
Original  numl)er  851.     Catalogued  August  15,  1902. 
Well-made  nkin  in  gcMxl  condition;  skull  ijerfecrt. 

Crocidura  caudata  Miller. 

I'roi'.  Hiol.  SfK'.  Wash.,  XIV,  p.  42,  April  25, 1901. 

108802.  In  alcohol  (skull  removed).  Young  adult  female.  Palermo, 
Sicily.  June  21,  19(X).  Collected  by  Dane  Coolidge.  Original 
number  1865.     Catalogued  October  8,  1900. 

Alroholic  in  fair  condition;  intestines  have  Ihhmi  removeti,  some  hair  ha^ 
slipi»ed  from  left«le^.  Tip  of  tail  la  flattened  by  Hr»me  ac<'ident.  Skull  rather 
badly  broken  about  the  rij^ht  posterior  half  of  brain-case. 

Crocidura  lignicolor  Miller. 

Phk'.  Wash.  Acad.  Sci.,  II,  p.  39,  March  :^,  1900. 
621vS().  Skin  (skull  lost).     Adult  female.     Jungles  east  of  Maralbashi 
on  th(»  \arkand  River,  Elastern  Turkestan.    »Ianuarv  10,  1S94.    Col- 
lected by  Dr.  W.  1^  Abbott.     Catalogued  May  1(>*  1S95. 

Well-made  skin  in  goo<l  (condition.  The  Mnsenm  cataloj^ne  calls  for  a  sknll, 
which  can  not  l)e  found. 

Crocidura  mimula  Miller. 

l»r(Kt.  Biol.  Soc.  Wa.Mh.,  XIV,  p.  5)5,  fijr.  l/>,  June  27,  UK)1. 

105801.  Skin  and  skull.  Adult  female.  Zul)erwangen,  St.  Gallen, 
Switzerland.  Decemlier  1,  1900.  Collected  l)y  Ernst  IT.  Zolli- 
kofer.     Original  numl>er  192.     Catalogued  June  4,  1901. 

Well-ma<le  skin  in  j^cmhI  condition  ;  skull  i)erfe<*t,  ex<'ept  for  loss  of  right  tym- 
p:inic  rin^. 
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Crocidura  nicobarica  Miller. 

Proc.  U.  S.  Nat  Mus.,  XXIV,  No.  1269,  p.  776,  May  28,  1902. 

111788.  In  alcohol  (skull  removed).  Adult  female.  Great  Nicobar, 
Nicohar  Islands.  March  15, 1901.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  931.     Catalogued  August  14,  1901. 

SptHiimen  well  preserveti.  It  containfj  a  large  fetus.  Tip  of  tail,  hind  ft«t 
ami  anklen,  left  fon^  foot  and  tip  of  snout  have  been  somewhat  nibb]e<l,  probably 
by  ants.     Skull  perfect. 

Crocidura  shantungensis  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  158,  August  9,  1901. 

86151.  Skin  and  skull.  Adult.  Chimeh,  Shantung,  northern  China. 
June,  1898.     Collected  by  Paul  D.  Bergen.     Cabilogued  Januarv 

19,  1899. 

Well-made  skin  in  good  condition.  Skull  was  formerly  in  the  skin,  but  haa 
been  removed;  all  the  parts  i)08terior  to  the  upper  t<K)th  rows  are  broken  away; 
anterior  portion  and  mamlible  complete. 

Crocidura  sicula  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIV,  p.  41,  April  25,  1901. 

108301.  Skin  and  skull.  Adult  male.  Palermo,  Sicily.  June  20, 
19(M).  Collected  by  Dane  Coolidgo.  Original  number  1332.  Cata- 
logued October  8,  19(M). 

Well-maile  skin  in  good  conditi<m;  skull  perfe<*t. 

Genus  MYOSOREX 
Myosorex  muricauda  Miller. 

I W.  Wash.  Acad.  Sci.,  II,  p.  645,  fijr.  42,  Decembt^r  28,  1900. 

83809.  In  alcohol  (skull  removed).  Adult  male.  Mount  Coffee, 
Liberia,  West  Africa.  April  5,  1897.  Collected  by  R.  P.  Currie. 
Original  niimlier  82.     Catalogued  September  28,  1897. 

Ah'oliolic,  in  ^(hx\  <'ondititm;  skull  n»move<l  ami  perft»ct. 

Genus  NEOMYS. 
Neomys  fodiens  minor  Miller. 

Phh:.  Biol.  Soc.  Wash.,  XIV,  p.  45,  April  25,  liK)l. 

101311.  Skinandskull.  Aduk  male.  Montr^jeau,  Hautes  Pyrennes, 
Fnince  (in  foothills  of  Pvrennes).  July  8, 1899,  Collected  by  Rob- 
ert T.  Young.     Original  num}>er  Wl.    Catalogued  October  11, 1899. 

Well-made  skin  in  goo<l  c<mdition;  skull  ]>erf€K;t,  except  for  loee  of  both 
tympanic  rings. 
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Genus  BLARINA. 
Blarina  alticola  Merriaiii.  Biological  Survey  collection. 

North.  Aiuer.  Fauna,  No.  10,  i)p.  27-28,  Detreml^er  .'U,  1895. 

52047.  8kin  and  skull.     Adult  male.     Mount  Popocatepetl,  Mexico. 
February  25,  1893.     Collected  by  E.  \V.  Nelson.     Original  nuni 
ber  431H)\ 

Well-nia»ie  skin  in  ^cmmI  condition;  skull  i)erfect. 
Blarina  angusticeps  Baird. 

MamuialH  of  North  Anierii*a,  p.  47,  1857. 

=Blarina  brevicauda  (Say).     iSee  Merriaiii,  North  Anier.  Fauna,  No.  10,  pp.  H  and 
10,  December  31,  1895. 

J]iS.  Skin  and  skull.  Burlington,  Vermont.  Collected  by  J^rof.  Z. 
Thompson.     Original  number  203.     Catalogued  February,  1856. 

skin  in  fair  <'ondition;  some  hair  has  »loughe<l  from  the  sides  and  (jelly. 
Skull  ]ia.M  several  teeth  lac;king  from  the  upper  jaw,  and  the  tympanic,  periotic, 
and  mastx)id  bones  of  l)Oth  sides  al)sent. 

Bainl  had  but  one  8i)ecimen,  which  he  sjiecilie*!  by  number. 

Blarina  berlandieri  Baird. 

Mammals  of  North  America,  p.  53,  pi.  28,  No.  2159,  1857. 

215H.  In  alcohol,  skull  not  removed.  Vicinity  of  Matamoi-as,  Mex- 
ico. Probably  collected  by  Dr.  J.  L.  Berlandier.  Itec^^ived  from 
Lieut.  D.  N.  Couch,  U.  S.  A.     Catalogued  February  14,  1857. 

In  good  condition,  save  for  some  sloughing  of  hair  al)out  the  l)elly.  The  skull 
remains  inside.  Baird's  figure  of  the  skull  must  have  lK»en  made  from  one  of 
the  paratypes,  but  the  lips  have  been  loosened  in  order  that  teeth  may  be  seen. 

Four  spocin)en->,  ,*v\,-  ,  iVA»  2159,  and  2160,  all  from  the  same  locality,  are 
listed  in  the  original  description.  Of  these  2159  is  here  regarded  as  the  tyi>e, 
since  it  is  figured  (m  pi.  28. 

Blarina  exilipes  Baird. 

Mammals  of  North  America,  p.  51,  pi.  28,  No.  2157,  1857. 

=Blarina  parva  (Say).     See  Merriam,  North  Amer.  Fauna,  No.  10,  pp.  (^7  and  17, 
DtHemlx?r31,  1895. 

2157.  In  alcohol,  skull  not  removed.  Washington,  Mississippi.  Col- 
lected by  Col.  B.  L.  C.  VVailes,  U.  S.  A.     Catalogued  February  14, 

1857. 

No  spe<dmen  is  designated  as  the  tyjH;;  eight  sjHicimens  are  liste<l  by  Haird,  of 
w^hich  No.  2157  is  figured  <m  pi.  28.    For  that  reason  it  is  considere<l  as  the  tyjH}. 

Sjiecimcn  rather  the  worse  for  shwlding  of  hair  on  the  posterior  (mrts  of 
Ixxly.  The  skull  has  not  been  remove<i,  so  that  a  skull  of  one  of  the  paratypes 
is  probably  figured. 
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Blarina  floridana  Merriain.  Biological  Survey  ool 

North  Anier.  Faiinu,  So.  10,  p.  19,  pi.  1,  lig.  7,  l>eceml)er  HI,  1895. 

J§§J?.  Iii  alcohol,  skull  removed.  Che.ster  Shoal,  11  niile^  r 
C.'api*  ('aiiaveral,  Florida.  April  22,  1889.  Collected  by 
(Trcen.     Original  nuinl>er  44. 

SiMH'iiiK'ii  ill  jjtxxl  conjlitinii.     Skull  jierfect,  exirept  for  hri»keij  8upni< 
angular  ]>nnvsHes  of  inaudible  nii.s8in^. 

Blarina  fossor  Merriaiii.  Biological  Survey  col 

North  Amer.  Fauna,  No.  10,  i».  28,  DeitemlHT  .SI,  1895. 

0854.').  Skill  and  skull.  Adult  female.  Mount  Zeiu{>oaltepe 
aca,  Mextco.  Julv  10,  1894.  Collected  b}'  E.  W.  Nels 
E.  A.  (roldman.     Original  number  6419. 

\Vell-ma<le  nkiu  in  ^(khI  oon<lition;  nkull  jwrfeftt. 

Blarina  mexicana  goldmani  Merriam.     Biological  Survey  t^oll 

North  Anier.  Fauna,  No.  10,  j).  25,  DecemlKjr  31,  1895. 

7024rl.  Skin  and  skull.  Young  adult  male.  Mountains  nea 
pancingo,  Guerrero,  Mexico.  December  23,  1894.  CoIIec 
E   Vv'.  Nelson  and  E.  A.  (roldman.     Original  number  7231. 

Wull-niade  nkin  in  jjood  rondition;  nkull  jH^rfwt. 

Blarina  mexicana  machetes  Merriam.     Biological  Survey  coll 

North  Anicr.  Fauna,  No.  10,  p.  26,  I)eirenil)er  .'U,  1895. 

7145().  Skin  and  skull.     Adult  female.     Mountains  near  Ozol 
Oaxaca,  M(»xico.     March  20,   1S95.     (collected  by  E.  W. 
and  Fj,  a.  (loldman.     Original  number  7723. 
Well-niad*'  skin  in  jro(Ml  condition;  skull  perft^ct. 

Blarina  magna  Merriam.  Biological  Survey  coll 

North  Anier.  Fauna,  No.  10,  pp.  28-29,  pi.  1,  tig.  10,  December  31,  1895 

0857r».  Skin  and  skull.  Adult  male.  Totonte]:)ec,  Oaxaca,  A 
Julv  24,  1894.  Collected  bv  E.  W.  Nelson  and  E.  A.  Go 
Original  number  0493. 

\Vt'll-nia<h*  fkin  in  goo<l  rondition;  hskull  jK^rfect. 

Blarina  mayensis  Merriam.  Biological  Survey  coll 

Proc.  Wa^h.  Acad.  Sci.,  Ill,  ]>.  559,  November  29,  1901. 

108087.  Skin  and  skull.  Adult  female.  Chichenitza,  Yi 
Mexico.  Februarv  5,  1901.  Collected  by  E.  W.  Nels< 
E.  A.  (ioldman.     Original  number  14495. 

Well-made  »kin  in  go<Kl  condition;  skull  perfect,  exi«pt  for  absence 
occipital  and  part  of  supracx'cijntal. 
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Blarina  (Sorl?.iscus)  mexicana  Coues. 

Bull.  U.  S.  Geol.  and  <;eog.  Surv.,  Ill,  p.  H52,  May  15,  1877. 
Jll  J.  Skin  and  Hkull.     Jalapa,  Vera  Cmz,  Mexico.     Collected  hy  K. 
Montis  d'Oca.     Skin  catalogued  March  18,  1851^,  skull  Septonil)er, 
ISHl. 

Skill  in  fair  ooiidition,  cuHiHideriii);  the  time  at  which  it  whx  coIUm'-UmI;  Hkull 
I)erfoct,  except  the  i)OHterior  part  of  the  craniuin. 

Blarina  nelsoni  Merriani.  Biological  Survey  collection. 

North  Anier.  Fauna,  No.  10,  pp.  2(>-27,  December  31,  1895. 

H5487.  Skin  and  skull.  Adult  female.  Volcano  of  Tuxtla,  Vera 
Cruz,  Mexico.  May  13,  1894.  Collected  by  E.  W.  Nelson  and 
E.  A.  Goldman.     Original  number  6253. 

Well-made  skin  in  j,co<mI  condition;  skull  i>erfect. 

Blarina  obscura  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  10,  j).  23,  December  31,  1895. 

55634.  Skin  and  skull.     Young  adult  female.     Tulancingo,  Hidalgo, 

Mexico.     August  27, 1893.     Collected  by  E.  W.  Nelson.     Original 

number  5377. 

Well-ma<ie  skin  in  j^ood  condition;   skull  perfect,  exi«pt  for  slightly  broken 
exoccipital,  angtilar  process  of  left  mandible  missing. 

Blarina  carolinensis  peninsuls  Merriam.        Biological  Survey  coll. 
North  Amer.  Fauna,  No.  10,  pp.  14-15,  Dw-enilwr  31,  1895. 

=BIarina  brevicauda  peninsulse   (Merriam).     See  Tnmessart,    Catalogus  Mam- 
malium,  p.  188,  1897. 

7087-1.  Skin  and  skull.     Adult  male.     Miami  River,  Dade  County, 

Florida.     March  2,  1895,     Collected  bv  J.  A.  Loring.     Original 

numl)er  2777. 

Well-made  nkin,  with  small  alxlominal  patch  of  hair  sloughe<l;  skull  |)ei*fiHtt, 
except  for  al)sence  of  left  audital  bulla. 

Blarina  mexicana  peregrina  Merriam.     Biological  Survey  collection. 
North  Amer.  Fauna,  No.  10,  pj).  24-25,  l>eceml)er  31,  1895. 

68317.  Skin  and  skull.  Adult  male.  Mountains  ,15  miles  west  of 
Oaxaca,  Oaxaca,  Mexico.  September  12,  1891.  Collected  by 
E.  W.  Nelson  and  E.  A.  Goldman.     Original  number  6748. 

Well-made  skin  in  good  c(mdition;  skull  perfei^t. 

Blarina  soricina  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  10,  pp.  22-23,  pi.  1,  fig.  9,  December  31,  1895. 

50762.  Skin  and  skull.  Adult  male.  Tlalpam,  Valley  of  Mexico, 
Mexico.  December  5, 1892.  Collected  by  E.  W,  Nelson.  Original 
numl>er  3989. 

Well-made  skin  in  good  condition;  skull  perfeil. 


Blarina  telmalestes  M^-rriarn.  Biolugiod  Survey  collection. 

NortK  A.'j.-r   frunrijL  N--.  !••.  '-p.  l-v-i'i.  pL  2.  fi«.  -V  I^ercmher 31,  1895. 
1\^'S'^>.  ^kin  rini   ^knll.     Adult   female.     Luke  r>runimond,  Disnial 
.Swjiifip.  Virjfinia.     Jurur  ►!.  l^'.o.     Collei'ted  by  Dr.  A.  K.  Fisher. 
Ori^innl  n\\xii\if:r  177-'.. 

\V#;i!-riia«i»: -Airi  ir;  -jr^-l  •  ♦ifj.iiri..;.:  -krili  i^-rfet-t. 

G^riJ^    NOTIOSOREX. 
Sorex  /Notiosorex)  crawfordi  i'ijwr*. 

BmIL  V.  -.  «r*-r.!.  ari'l  *^^.  Sun..  III.  pp.  *>4^  an<i  r>51,  3Iay  15,  1877. 
—  Notioaorez  crawfordi   r'o«if».  .     S*;:*:  M*iTriani,  North  Amer.  Faana,  No.  10,  p.  332, 

•f^V:-  '"  Jil«ohol.  -kiill  removed.  Fort  Bliss.  New  Mexico  (near  El 
Pa>o,  'n-xa"*;.  Collfft*-*!  by  Or.  S.  W.  Crawfonl,  U.  S.  A.  Alco- 
holic i-atalojnH-^I  April  li*^,  lv'»7:  skull,  September,  1861. 

IVhIv  ill  iiUrtAvtX  in  ver\-  f»rjiir  itaiilititin.  At  ?it»iiiH>  time  the  alcohol  had  Iwen 
allow*'«l  to  «'vafii^nir»'.  ?4>  that  **verjthinsr  a)<Hit  the  «fpecimen  la  now  hard  aixl 
r'lininkfrn.     It  i«  practii-aHy  a  miiriiniy  pre»ser\*f^l  in  alcohol.     Sknll  perfect. 

Sorex  i  Notiosorex  i  evotis  ( 'our>. 

iJiiII.  r.  S.  Ht-tA.  ari<l  <re*v.  .Siirv..  III.  p.  >v»2.  May  15,  1H77. 
= Notiosorex  crawfordi  evotis  >  C*"»n»:^. .     >♦-»»  Merriaiii.  North  -\mer.  Fauna,  No.  IM, 

iNMWi.  Skill  (no  -ikull).     Aloii^  the  Kio  Mazatian,  Sinaloa.  Mexico. 

FebniJirv.  l^r,s.     Collected  by  Ferdinand  Bi^choif.     Explorations 

in  the  North  Paiirie.     Catalojrued  Mav  oL  Is^lX. 

All  [*art^  ni  jtkiii  pnt'ent  but  it  i-<  {Miorly  iiiaiU*  up;  tail  not  ttkinned  otit;  left 
liiii'l  f«Hit  aii'l  ri'^ht  fi»n*  Uffl  presH-nt,  but  hmken  off  fmui  the  pkin.  The  specimen 
lrM»k.«  as  if  it  }ia<1  'iri',zinally  liet^n  made  up  with  jKirt  of  the  pkiill  in  it,  which  htd 
f*iil»!-<M|iif'ntly  U-^-n  rf-inove«l  an«l  l«i«t.  roues  evidently  had  the  skull,  but  no 
mention  of  it  i.H  made  in  the  Museum  Catal«)|nie. 

Notiosorex  gigas  Merriain.  Biological  Siir\'ey  collection. 

iVfK-.  iJiol.  Sr,c.  Waflh.,  XI.  pi».  2J7-L'2S,  July  15,  1897. 

>^Hn\'2.  Skin  and  skull.  Adult  female.  Mountains  at  Milpilbw*  near 
San  Selwi.stiHn,  .lali.'<<-o,  Mexico.  .March  15,  181>7.  Collected  bv 
K.  \V.  N<;lson  ami  K.  A  (roldman.     Original  number  10706. 

W«'ll-nia*le  nkin  in  jro<^l  <*i»ndition:  skull  jierfei^t. 

Genus  SOREX. 
Sorex  obscurus  alascensis  Merriam.     Biological  Survey  i^llection. 

North  Amer,  Fauna.  No.  10,  pp.  7<^77,  Decern l)er  SI,  1895. 

li)r):V.K  Skin  and  ^kull.  Young  adult  female.  Yakutat,  Alaska. 
July   1<».   \s\i:>,     Collected  by  (\  P.  Streator.     Original  number 

4*I70. 

\Vf]|-nia<le  nkin  in  )it)tu\  condition:  skull  jierfect. 
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Sorex  navigator  alaskanus  Merriaui.      Biological  Survey  collection. 
l*roc.  Wash.  Acad.  8ci.,  II,  p.  18,  March  14,  1900. 

97713.  Skin  and  skull.  Adult  male.  Point  Gustavus,  Glacier  Bay, 
Alaska.  June  12, 1899.  Collected  by  Dr.  A.  K.  Fisher.  Original 
number  2058. 

\Vell-ma<ie  skin  in  good  condition;  skull  i)erfect. 

Neosorex  albibarbis  Cope. 

Proc.  AcAd.  Nat.  Sci.  Phila.,  1862,  p.   188,  ordeml  published  April  29,   1862. 

=Sorex  albibarbis  (Cope).    See  Merriam, Proc  Biol.  8oc.  Waah.,  VII,  j).  25,  April, 
1892. 

11239.  In  alcohol,  skull  not  removed.  Adult  female.  Protile  Lake, 
New  Hampshire.  September,  1869.  Collected  by  Prof.  E.  D. 
Cope.     Catalogued  between  February  and  May,  1873. 

Si^eciinen  in  fair  condition.     Skull  not  removed. 

No  type  designated.  Cope  took  two  specimens.  The  above  seems  to  be  one 
of  them.  The  entry  in  the  original  catalogue  reads:  ^^ Neosorex  albi****U  (the 
omitfed  letters  belong  to  a  word  root  probably  intended  to  mean  *  cheek*  instead 
of  *  beard').  Profile  I^ke,  N.  H.,  type."  The  handwriting  is  entirely  different 
from  any  of  the  other  handwritings  in  the  catalogue. 

Sorex  (Atophyrax)  bendirii  albiventer  Merriam.     Biol.  Survey  coll. 

North  Amer.  Fauna,  No.  10,  pp.  97-98,  December  31,  1895. 

t>6198.  Skin  and  skull.    Adult  male.    I-iakeCushman,  Olympic  Moun- 
tains, Washington.     July  7,  1894.     Collected  by  C.  P.  Streator 
Original  number  4021. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sorex  (Microsorex)  alnorum  Preble.      Biological  Survey  collection. 
North  Amer.  Fauna,  No.  22,  pp.  72-73,  October  31,  1902. 

107014.  Skin  and  skull.  Adult  female.  Robinson  Portage,  Ktewatin, 
Canada.  June  27,  19(X).  Collected  b}-  E.  A.  and  A.  E.  Pre))lc. 
Original  number  2662. 

Well-made  skin  in  good  condition;  skull  {>erfect. 

Sorex  araneus  alticola  Miller. 

Pnx-.  Biol.  Soc.  Wash.,  XIV,  p.  43,  April  25,  1901. 
^ Sorex  araneus  nuda  Fatio.    See  Mottaz,  Mem.  Soc.  Zool.  France,  XX,  p.  26, 
September,  1907. 

85930.  Skin  and  skull.  Adult  male  (not  female  as  in  original 
description).  Meiringen,  Switzerland.  October  17,  1898.  Col- 
lected by  J.  A.  Loring.  Original  number  5731  (not  5781,  as  in 
original  description).     Catalogued  Der^ember  27,  1898. 

Well-made  skin  in  good  condition,  except  small  bare  spot  on  right  flank;  skull 
perfect. 

45.33(>— 08 16 
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Sorex  amoenus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  10,  pp.  69-70,  December  31,  1895. 

=Sorcx  vagrans  amoenus  (Merriam).     See  Merriam,  ojk    ciL,   No.    16,    p.   87, 

October  28,  1899. 

imt'  Skin  and  skull.     Adult  male.     Mammoth  Pass,  head  of  Owens 
River,  east  slope  Sierra  Nevada,  California.     July  22,  J891.     Col- 
lected by  E.  W.  Nelson.     Original  number  1129. 
Well-made  skin  in  good  condition;  skull  perfect. 

Sorex  personatus  arcticus  Merriam.      Biological  Survey  collei*tion. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  17,  March  14,  1900. 

99305.  Skin  and  skull.  Adult  female.  St.  Michael,  Alaska.  Sep- 
tember 14,  1899.  Collected  by  W.  H.  Osgood.  Original  number 
910. 

W^ell-made  skin  in  good  condition;  skull  perfect. 

Sorex  bairdi  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  10,  pp.  77-78,  pi.  7,  figs.  3-3a,  December  31,  1895. 

HHi«  Skin  and  skull.  Adult  female.  Astoria,  Oregon.  August 
2,  1889.     Collected  by  Dr.  T.  S.  Palmer.     Original  number  270. 

Well-made  skin  in  good  condition;  skull  perfeirt. 

Sorex  californicus  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  10,  pp.  80-81,  pi.  12,  figs.  6-7,  December  31,  1895. 

II!  Jt'  Skin  and  skull.  Adult  male.  Walnut  Creek,  Contra  Costa 
County,  California.  February  15,  1892.  Collected  by  C.  P. 
Streator.     Original  number  1583. 

Well-made  skin  in  goo<l  condition;  skull  perfect. 

Sorex  saussurei  caudatus  Merriam.      Biological  Survey  collection. 

North   Amer.  Fauna,  No.  10,  pp.  84-85,  Deceml)er  31,   1895.     Preoi*cupie<l   by 
Sorex  CO  mlntna  Hodgson,  HorsfiehrnCat.  Mamni.  Mus.  E.  India  Co.,  p.  1,'^5, 1S51. 

= Sorex  saussurei  mutabilis  Merriam.     Science,  new  ser.,  VIII,  p.   782,  Decem- 
ber 2,  1898. 

<)96()0.  Skin  and  skull.  Young  adult  female.  Reyes,  Oaxaca,  Mexico. 
October  21,  1894.  Collected  b}'^  E.  W.  Nelson,  Original  number 
H9f)3. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sorex   dobsoni  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  5,  pp.  \V^\U,  pi.  4,  %.  2,  July  30,  1891. 

=  Sorex  vagrans  dobsoni  (Merriam).      See  Merriam,  op.  cU.j  No.   10,  j>.  tiS,  De- 
cember 81,  1895. 

It  1^  J.  Skinand  skull.     Adult  female.     Sawtooth  (alsocalled  Alturas) 

Lake,  Idaho.     October  3, 1890.     Collected  by  Dr.  C.  Hart  Merriam 

and  V.  Bailey.     Original  number  1929. 

Well-made  skin  in  good  condition;    skull  lacking  entire  brain-case  and  left 
angular  process  of  mandible,  otherwise  complete. 
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Sorex  longicauda  elassodon  Osgood.     Biologic-al  Survey  collection. 

North  Anier.  Fauna,  No.  21,  pp.  35-36,  September  26,  1901. 

1U0597.  Skin  and  skull.  Young  adult  inale.  Cimishewa  Inlet, 
Moresby  Island,  Queen  Charlotte  Islands,  British  Columbia.  June 
13,  19(>6.  Collected  by  W.  H.  Osgood  and  E.  Heller.  Original 
number  1U30. 

m 

Well-made  skin  in  go<n\  condition;  skull  perfect 

Sorex  araneus  euronotus  Miller. 

Pro<\  Biol.  Soc.  Wash.,  XIV,  p.  44,  April  25,  1901. 

1(J1821.  Skin  and  skull.  Adult  male.  Montr^jeau,  Hautes  Pyrennes, 
France  (in  foothills  of  Pyrennes).  July  8,  1899.  Collected  by 
Robert  T.  Young.  Original  number  642.  Catalogued  October  11, 
1899. 

Well-iiia<le  skin  in  goo<l  condition;  skull  jHirfect. 

Sorex  (Microsorex)  eximius  Osgood.      Biological  Survey  collection. 
Nortli  Amer.  Fauna,  No.  21,  p.  71,  September  26,  1901. 

107126.  Skin  and  skull.  Adult  female.  Tyonek,  Cook  Inlet,  Ahtska. 
Septeni^jer  14,  1900.  Collected  by  \V.  H.  Osgood  and  E.  Heller. 
Original  mmiber  1895. 

Well-made  skin  in  goo<i  condition;  skull  iH.*rfect. 

Sorex  fimbripes  Bachman. 

Journ.  Acad.  Nat.  Sci.  Phila.,  VII,  Pt  2,  p.  391,  pi.  24,  tig.^,  1837. 

= Sorex  personatus  I.  Geoffroy.     See  Miller,  North  Amer.  Fauna,  No.  10,  p.  53, 
December  31,  1895. 

84556.  In  alcohol,  skull  not  removed.  "Was  found  [by  Prof.  Wal- 
ter R.  Johnson]  on  the  high  table-land  on  a  branch  of  Drury's  Run 
[Pennsylvania],  a  tributary  of  the  west  bank  of  the  Susquehannah 
River.''     Catalogued  April  29,  1898. 

Condition  of  the  specimen  poor;  most  of  the  hair  on  the  posterior  half  of  body 
lacking,  and  the  cheeks  have  been  split  open  in  order  to  expose  the  teeth. 

The  8i)ecimen  was  found  in  the  colle<'tion  in  the  early  part  of  1898  in  a  Vx)ttle 
with  an  oM-style  Museum  label,  without  numl>er,  tied  around  the  top,  bearing 
the  name  '^  Sorex  fimbripes  (type).*'  Tied  on  the  specimen  itself  is  an  old  parch- 
ment lalxil  with  the  words  **Sorej' fimbriftes.  Type*'  written  on  it.  The  writing 
is  perfectly  h'jjible,  but  very  faint,  and  is  not  likely  to  last  another  quarter  or 
half  a  century.  The  parchment  has  to  be  dried  in  ortier  to  read  it.  On  April  29, 
1898,  this  HjKiciinen  was  entered  in  the  Museum  catalogue  and  given  the  present 
number,  84550.  No  original  data  accompany  the  specimen  to  show  where  it 
came  from,  so  that  the  locality  has  to  be  taken  from  Bachman's  description. 
The  writing  of  the  old  Museum  label  and  parchment  tag  is  unidentifiable;  both 
labels  were  written  many  years  ago  and  evidently  by  some  one  who  knew  the 
history  of  the  specimen. 
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Sorex  Rsheri  Merriam.  Biological  Survey  collei'.tion. 

North  Amer.  Fauna,  No.  10,  p.  86,  pi.  4,  fig.  4,  December  31,  1895. 

751H6.  Skin  and  skull.  Adult  male.  Lake  Druminond,  Ditsiual 
Swamp,  Virginia.  October  11,  1895.  Collected  by  Dr.  A.  K. 
Fisher.     Original  number  1800. 

Well-made  skin  in  gooci  condition;  skull  perfei;t. 

Sorex  glacialis  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  16,  Mart^h  14,  1900. 

97709.  Skin  and  skull.  Adult  male.  Point  Gustavus,  Glacier  Bay, 
Alaska.  June  12, 1899.  Collected  by  Dr.  A.  K.  Fisher.  Original 
number  2056. 

Well-made  skin  in  j^ixkI  condition;  skull  i)erfect. 

Sorex  godmani  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XI,  pp.  229-230,  July  15,  1897. 

77()44.  Skin  and  skull.  Adult  female.  Volcan  Santa  Maria,  Quezal- 
tenango,  Guatemala.  January  28, 1896.  Collected  by  E.  W.  Nel- 
son and  Vj.  a.  Goldman.     Original  number  9239. 

Well-made  skin  in  good  condition;  skull  i)erfect. 

Sorex  haydeni  Baird. 

Mammals  of  North  America,  p.  2^^  pi.  27,  1857. 

=  Sorex  personatus  1,  (ieoffrov.     St»e  Miller,  North  Amer.  Fauna,  No.  10,  p.  5;^, 
I)ecemlK»r:il,  1895. 

16,S5.  In  alcohol,  skull  not  removed.  Fort  Union,  Nebraska  (now 
Fort  Buford,  North  Dakotti).  1855.  Collected  by  Dr.  F.  V.  Ilay- 
dcn.     Catalogued  October  23,  185^). 

8iH:^cimen  in  fair  c(>n<lition;  lijxs  loosened  and  left  cheek  cut  in  order  to  exiH>f*e 
all  the  teeth. 

N(>  type  deHi^nate<l.  Baird  mentionn  three  8j)ecimeiis,  Noh.  HkS4  and  hvSo, 
from  Fort  Union,  and  No.  204H  from  Fort  Pierre,  Nebraska;  No.  H>85  is  here 
rej^arded  as  the  type  because  it  Ih  figured  on  pi.  27. 

Sorex  hoyi  Baird. 

Mammals  of  North  America,  ]k  32,  ])1.  28,  No.  1688,  1857. 

loss.  Ill  alcohol.  Adult  male.  Kacine,  Wisconsin.  Collected  by 
Di-.  r.  K.  Hoy.     Catalogued  October  23,  1856. 

specimen  is  rather  stiff  and  more  or  less  shrunken,  but  it  is  otherwifie  in  jrtKxl 
condition.  The  skull  has  never  been  remove<l,  but  the  lips  havelx?en  loosene^l 
in  order  to  exi)ose  the  front  teeth. 

No  type  designate<l.  Two  specimens  are  listed  by  number  in  the  orijjinal  de- 
seription,  1688  and  V Wj-  ^^8  ^be  former  is  figured  on  pi.  28,  it  is  regarded  as  the 
type. 
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Sorex  idahoensis  Merriaiii.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  5,  pp.  32-33,  pi.  4,  fig.  1,  July  30,  1891. 

=Sorcx  personatus  I.  Geoffroy.     See  Merriam,  op.  cit..  No.  10,  p.  54,  I)e<*enilHT  .'M, 
1895. 

:1  lill-  Skin  and  HkuU.  Adult  female.  Timber  Creek,  Salmon  Kivcr 
Mountiiins,  Idaho.  August  20,  1H90.  (Collected  by  I^r.  C.  Hart 
Merriam  and  V.  Bailey.     Original  numljer  1674. 

Well-matie  skin  in  good  condition;  skull  iHjrfect 

Sorex  obscurus  longicauda  Meriiam.     Biological  Survey  collection. 

North  Amer.  Fauna,  No.  10,  p.  74,  December  31,  1895. 

74711.  Skin  and  skull.  Young  adult  male.  Wmngel,  Alaska.  Sep- 
t^^mber  9,  1S9.5.  Collected  by  C.  P.  Streat4)r.  Original  number 
4.SJU. 

Well-made  skin  in  g(KMl  nmdition;  HkuU  perfecrt. 

Sorex  tenellus  lyelli  Merriam.  Biological  Survey  collection. 

Pnx*.  Biol.  Soc.  Wash.,  XV,  p.  75,  March  22,  HH)2. 
109580.  Skin  and  skull.     Young  adult  male.     Mount  Lyell,  Tuolunme 
(^ounty,  California.    August  29,  1901.     (Collected  by  Dr.   \V.   K. 
F'isher.     Original  number  2275. 

Well-made  skin  in  good  (condition;  skull  perfect. 

Sorex  macrodon  Merriam.  Biological  Survey  collection. 

North  Amer^  Fauna,  No.  10,  p.  82,  pi.  7,  figs.  2-2<i;  pi.  12,  figs.  12-13,  I>»cemlH»r 
31,  1895. 

5827*2.  Skin  and  skull.  Young  adult  male.  Orizaba,  Vera  Oruz, 
Mexico.  January  26, 1894.  Collected  by  E.  W.  Nelson  and  E.  A. 
( roldman.     Original  number  5759. 

Well-made  skin  in  good  condition;  skull  perfe<'t. 

Sorex  macropygmseus  Miller. 

PrcH".  Biol.  So(!.  Wash.,  XIV,  p.  158,  August  9,  1901. 

S4012.  Skin  and  skull.  Adult  male.  Petropaulski,  Kamchatka. 
September  23,  1897.  Collected  by  Marie  Stejneger  (Mrs.  Leon- 
hard  Stejneger).  Original  number  801 9  (Dr.  L.  Stejneger).  Cata- 
logued February  28,  1898. 

Fairly  well-made  ekin,  much  c<mtra<;te<l  iK)eiteriorly;  pkull  perfe<*t. 

Sorex  montereyensis  Merriam.  Biological  Survey  colle<^tion. 

North  Amer.  Fauna,  No.  10,  p.  79,  I)ei«ml)er  81,  1895. 

35 nil-  Skin  and  skull.     Adult  male.     Monterey,  California.     0<*to- 

ber  1,  1891.     Collected  by  V.  Iteiley.     Original  number  888tJ.' 

Well-made  skin  in  good  crondition;  »kull  j^rfetrt,  except  for  fracture<l  HUpra- 
o<^*ipital. 
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Sorex  monticolus  Merrkm.  Biolofncal  Survey  collection. 

Nortri  .\:tt*^.  Vut^ml.  No.  .^  pp,  •&rV-l4.  fiz,  1,  aepcember  4,  IM). 
:■  Sorez   vajpraxu  momicohi   .  Merriaxn  .     See*  Mernaiii,  op.  rii-t  ^<x*  ^^t  P*  ^t 

|]|!l-  -^l^in  and  -ikuU.  Adalt  male.  San  Fnuieisco  Mountain. 
A  riz/ina.  AujriL^t  'J?^.  1  -y.*.  Colle^-ted  by  Dr.  C.  Hart  Merriam  and 
V.  I^il*-y.     (}Ti^TtH\  number  4*»^. 

\\»l*rria«i^  <>kiri  in  y^f^A  oowiiii'>n:  •kuil  p«>rfe«*t.  «-xcppt  for  a  sniall  perfon- 
tion  in  th^  jiaUftUr  arxl  a  larstfrr  irnvrjlar  •>!»•-  in  th»-  upjier  «i«lenf  the  brain-ciw: 
an^fijlar  \»rtft3(jimsi  of  rnaiMlibkr  ml-«^insr. 

Sorex  tenellus  myops  Merriam.  Biological  Survey  collection. 

I'nir:.  Biol.  .Srjr.  Wa^h.,  XV,  p.  76,  >Unh  22,  iHirJ. 

4  1^4'  ^>i<^in  &nd  .skull.  Adult  female.  White  Mountains..  California. 
July  18, 1891.     Collected  by  E.  W.  NeLson.    Original  number  1101. 

Well-maile  skin;  tail  cr^mplete,  liat  detached  at  base;  skn]!  perfect. 

Sorex  tenellus  nanus  Merriam.  Biological  Survey  collection. 

North  Anwrr.  Fauna,  No.  10,  pp.  81-82,  pL  8,  figs.  5--5a,  December  31,  18»5. 

Iti^'iH.  Skin  and  skull.  Adult  female.  Estes  Park,  Colorado.  Au- 
j^ust  X>,  1HII5.     Collected  by  E.  A.  Preble.     Original  number  5<m. 

Wffll-iiia^h'  yh'm  in  jrf¥Hl  condition:  «kiill  juTft'ct,  exti*|it  (**r  broken  siipia- 
<Mi!i(>itjil. 

Neosorex  navigator  Baird. 

.MammalH  of  North  Anieriia,  p.  11,  i>l.  26,  1857. 
-■= Sorex  (Neosorex)   palustris  navigator  (Bainl).     See  Merriam,  North   .\iner. 
Fauna,  No.  10,  p.  92,  I>etrem>>er  31 ,  1895. 

mVo-  ^'^kin  and  skull.  Fort  Vancouver,  Washington.  According  to 
IhIhjIs  and  record  in  catalogue.  Probably  northern  Idaho.  See 
Morriain,  /or.  r/t.  Collected  by  Dr.  J.  G.  Cooper.  Northern 
Pacific  Itailroad  Survey.     Catalogued  April  18,  1855. 

Skin  in  l>a<l  (!ondition,  alnioet  broken  in  two  in  the  middle,  anterior  portion 
aloiM^  Hhowinj?  the  hair;  feet  intact,  also  tail,  which  hati  never  l)een  skinned  out; 
Hkiiil  in  ^ofxl  cijndition  except  for  a  break  in  the  right  occipital  region. 

Huinl'H  Hinglu  HiKdcimen  is  designated  by  number. 

Sorex  nevadensis  Merriam.  Biological  Survey  collection. 

Nc»rth  Ainer.  Fauna,  No.  10,  pp.  71-72,  Decemlxjr  31,  1895. 

yiJXi.  Skinandskull.  Adultmale.  Reese  River,  Nevada.  Novem- 
Ihm-  20,  1890  (not  November  24,  1890,  as  in  original  description). 
( ■olhMrtod  ])y  V.  liailev.     Original  number  2150. 

Wcll-inmh^  Hkin  in  jrofnl  condition;  Hkuli  perfect,  except  for  alj«ence  of  angular 

pHMM'ssrs  of  mandible. 
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Sorex  oreopolus  Merriam.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  VII,  p.  173,  Septeml)er  29,  1892. 

liHI'  Skin  and  skull.  Adult  male.  Sierra  Nevada  de  C/olinia, 
Jalisco,  Mexico;  altitude,  10,000  feet.  April  22,  1892.  C>>IIected 
by  E.  W.  Nelson.     Original  number  2517. 

Well-niafle  Hkin  in  grxxi  condition,  Hkull  i)erfe<'t. 

Sorex  orizabse  Merriam.  Biological  Survc}'  collection. 

Nortli  Amer.  Fauna,  No.  10,  p.  71,  December  31,  1895. 

53633.  Skin  and  skull.  Adult  female.  Mount  Orizaba,  Puebia, 
Mexico.  April  24,  1893.  Collected  by  E.  W.  Nelson.  Original 
number  4733. 

Well-made  skin  in  gocxl  condition;  nknll  practically  complete,  although  b^set'ted 
in  the  interorbital  rejjion. 

Sorex  ornatus  Merriam.  Biological  Sui*vey  collection. 

North  Amer.  Fauna,  No.  10;  pp.  79-80,  pi.  8,  fip*.  3-:^i,  December  31,  1895. 

I  iHI-  Skin  and  skull.  Adult  male.  San  Emigdio  Canyon,  Mount 
Pinos,  California.  October  19, 1891.  Collected  by  E.  W.  Nelson. 
Original  number  1828. 

Well-ma<le  skin  in  good  condition;  skull  jwrfect,  except  for  al)^*<»nce  of  right 
audital  bulla,  Itasioccipital  and  some  arljacent  \mrb*. 

Sorex  pachyurus  Baird. 

Mammals  of  North  America,  p.  20,  pi.  27,  1857. 
= Sorex  richardsoni  Bachman.     See  Miller,  North  Amer.  Fauna,  No.  10,  p.  48, 
December,  1895. 

1674.  Skeleton,  formerly  in  alcohol.  Pembina^  North  Dakota  (not 
Minnesota,  as  stated  by  Baird,  loc.  cit,).  Collected  by  Charles 
Cavileer.     Catalogued  October  23,  1856. 

Skeleton  in  fair  condition;  all  parts  of  it  seem  to  l)e  present. 

No  type  designated  by  Baird,  who  mentioned  three  specimens,  the  above,  in 
alcohol  at  that  time,  and  two  skins,  626  from  Pembina,  and  638  from  Ripley, 
Minnesota.     As  no.  1674  is  figured  on  pi.  27,  it  is  here  considered  the  type. 

Sorex  paciRcus  Coues. 

Bull.  U.  S.  Geol.  and  Geog.  Rurv.,  Ill,  p.  650,  May  15,  1877. 

3266.  Skin  with  fragment  of  skull  inside.  Fort  Umpqua,  Oregon. 
Received  from  Dr.  K.  B.  Vollura.     Catalogued  in  March,  1858. 

Skin  in  poor  condition;  torn  about  the  mouth  so  as  to  expose  what  teeth  are 
present,  the  unicuspids  only;  no  filling;  tail  not  skinned  out;  hair  everywhere 
intact. 
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Sorex  (Atophyrazi  bcndiiii  palmeri  Merriftm.         BioL  Soirey  ocXL 

North  Arri«>r.  Faona.  No.  10.  p.  fC  pL  1^  6g3L  1-3,  Deeember  31,  IH^. 

iiiU.  .Skin  and  ^kull.     Old  female.     Astoria,  Oregon.    July  29, 

HSI*.     Oill^^ted  by  Dr.  T.  S.  Palmer.    Original  number  256. 

\Veli'rfUi«le  <*kin  in  good  «rjQ»iitxoii:  «kiill  perfect,  except  for  abf«en(«of  r^fat 
aiulital  ^inlla. 

Sorex  longicauda  prevostensis  Osgood.  Biological  Survey  (*oil. 

North  Ainer.  Kaiina,  No.  21,  p.  35.  S^ptemht-r '3>.  IflOl. 

l<i<i^U><.  Skin  and  .skull.  Adult  male.  Prevost  Inland,  Queen  Char- 
lotte- I-^land^.  British  Columbia.  July  3,  l!nX».  Collected  by  W.  H. 
OsjrrKKl  and  K.  Heller.     Oricnnal  number  1<>89. 

\V«-ll-inHil»-  :'kiii  in  '^--l  •ijfi.litii.n:   -knll  i^-rfei-t.  fXtie|it  for  aliRence  of  left 
aiKlital  liiilla. 

Sorex  pribilofensis  Merriani.  Biological  Survey  collection. 

Nortfi  Aiii*T.  Fauna,  No.  lu,  p.  S7,  pU9,  li^.  3-:^,  I>ecember31,  1885. 

tMni.  In  ah-ohol.  Adult  female.  St.  Pkul  Inland,  Pribilof  Islands, 
Bering  Sea.     July  29, 1>91.     Collected  by  Dr.  C.  Hart  Merriam. 

Sp^H-'iriifn  in  iPMA  i^ondition;  skoU  not  removed,  apparently  slightly  fractured. 

Sorex  salvini  Merriam.  Biological  Survey  collection. 

l^TiH',  Biol.  S<»e.  Wa^h.,  XI,  p.  229,  July  15,  1897. 

77035.  Skin  and  skull.  Adult  female.  Calel,  (Guatemala,  10,200 feet 
altitude.  January  12.  16M.  Collected  hv  K.  W.  Nelson  and  K.  \, 
(roldniun.     Original  number  !♦<  »57. 

Wdl-made  skin  in  good  condition;  sknll  perfect. 

Sorex  saussurei  Merriam.  Biological  Survey  collei^tion. 

Pro<-.  Biol.  Soc.  Wash.,  VII,  pp.  173-174,  SepWnilier  29,  1892. 

JHui-  Skin  and  skull.     Adult  female.     Sierra  Nevada  de  Colima, 
Jalisco,  Mexico;  altitude,  8jhK)  feet.     April  r>3,  1H9-2.     Collected 
by  K.  W.  Nelson.     Original  numl)er  :i538. 
Well-rnarle  Hkin  in  goo<l  condition;  skull  perfect. 

Sorex  sclateri  Merriam.  Biological  Survey  collection. 

Pn>c.  Biol.  Soc.  Wanh.,  XI,  p.  228,  July  15,  1897. 

75S72.  Skin  and  skull.  Adult  female.  Tumbala,  (-hiapos,  Mexico. 
October  23,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  (xoldman. 
Original  numl>or  8567. 

\V«»Il-iiia(h»  Hkin  in  good  t^omlition;  nkull  |)erfeot. 

Sorex  shastensis  Merriam.  Biologic^al  Survey  collection. 

North  Aiiier.  Fauna,  No.  16,  p.  87,  October  28,  1899. 

95450.  Skin  and  skull.  Adult.  Wagon  camp.  Mount  Shasta,  Cali- 
fornia. S(»ptcrnher2(>,  1S1»8.  Collected  by  W.  H.  Osgood.  Orig- 
inal imniber  317. 

Woil-iiijwlc  skin  in  gr»o<l  conclition;  sknll  i>erft*ot. 
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Sorex  alascensis  shumaginensis  Merriam.     Biolo^iciil  Sun^ey  coll. 
Proc.  Wash.  Acad.  Sci.,  II,  p.  18,  March  14,  1900. 

=Sorcx  obscurus  shumaginensis  (Merriam).     See  Oh^ckkI,  North  Ainer.  Fauna, 
No.  24,  p.  50,  November  23,  1904. 

97993.  Skin  aud  skull.  Adult  male.  Popof  Island,  Shuniagin 
Islands,  Alaska.  July,  1899.  Collected  by  De  Alton  Saunders. 
Oritfinal  number  2210  (Dr.  A.  K.  Fisher). 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  al>K(M)c^  of  ri^rht 
audital  bulla. 

Sorex  vagrans  similis  Merriam.  Biolo^cal  Survey  collection. 

North  Anier.  Fauna,  No.  5,  pp.  34-35,  pi.  4,  fig.  3,  July  30,  1891. 

= Sorex  obscurus  Merriam.     See  Merriam,  loc.  cU.,  No.  10,  pp.  72-73,  pi.  8,  figs. 
1-ltt,  De<!ember31,  1895. 

f  oil f  •  Skin  and  skull.  Adult  female.  Timber  Creek,  Salmon  River 
Mountains,  Idaho.  August  26,  1890.  Collected  by  Dr.  B.  H. 
Dutcther,  U.  S.  A.     Original  number  1670. 

Well-made  akin  in  good  condition;  skull  perfect,  exc^ept  for  broken  supra- 
occipital. 

Sorex  sphagnicola  Coues. 

Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Ill,  p.  650,  May  15,  1877. 

6361.  Skin  (no  skull).     Vicinity  of  Fort  Liard,   British  Columbia, 

Canada.     Collected  by  W.  L.  Hardisty.     Catalogued  in  April, 

1863. 

Specimen  in  very  poor  condition;  skin  without  filling  and  completely  torn  in 
two  at  the  middle;  l)oth  front  feet  missing;  tail  and  hind  feet  present. 

Sorex  stizodon  Merriam.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  10,  p.  98,  December  31,  1895. 

75885.  Skin   and  skull.     Adult  female.      San   Cristobal,   Chiapas, 
Mexico.     September  25,  1895.     Collected  by   E.   W.  Nelson  and 
E.  A.  Goldman.     Original  number  8473. 
Well-made  skin  in  goo^i  condition;  skull  perfei't 

Sorex  personatus  streatori  Merriam.       Biological  Survey  collection. 
North  Amer.  Fauna,  No.  10,  pp.  62-63,  December  31,  1895. 

73537.  Skin   and  skull.     Adult  male.     Yakutat,  Alaska.     July   9, 
1895.     Collected  by  C.  P.  Streator.     Original  number  4674. 
Well-made  skin  in  good  condition;  skull  perfect. 

Sorex  suckleyi  Baird. 

Mammals  of  North  America,  p.  18,  pi.  27,  No.  1677,  1857. 
= Sorex  vagrans  Baird.    See  Merriam,  North  Amer.  Fauna,  No.  10,  p.  67,  Decem- 
ber 31,  1895. 

1677.  In  alcohol.  Fort  Steilacoom,Ihiget  Sound,  Washington.  1856. 
Collected  by  Dr.  George  Suckley.  Northern  Pacific  R.  R.  Survey. 
Catalogued  October  23,  1856. 
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Specimen  is  in  fair  condition;  some  hiur  hae  fallai  from  the  back.  The  skull 
has  not  been  remove<l  (and  the  skull  of  a  paratype  is  the  one  probably  figoted), 
but  the  lii>H  have  been  cut  loose  and  the  left  cheek  split  so  that  all  the  teeth  may 
be  seen. 

Bairfl  had  seven  specimens  from  four  different  localities.  The  description  is 
baseil  u\Mm  nos.  362  and  1677.  As  the  latter  is  fi^i^red  on  pi.  27  it  is  here  taken 
as  the  tyi)e. 

Sorex  tenellus  Merriam.  Biolof^ical  Survej^  collection. 

North  Anier.  Fauna,  No.  10,  p.  81,  pi.  12,  figs.  8-9,  December  81,  1»»5. 

fin4-  ^^^i"  ^'^^  nkull.     Adult.     Summit  of  Alabama  Hills,  near 

Lone  Pine,  California.     December  22, 1890.     Collected  by  E.  W. 

Nelson.     Original  number  131. 

Well-made  skin  in  good  condition;  skull  ix)mplete,  but  with  a  iBrge  section  of 
the  brain-caae  broken  away. 

Sorex  thompsoni  I^ird. 

MannnalH  of  North  Ameri(»J  p.  34,  pi.  27,  No.  1686,  1857. 
= Sorex  hoyi  Baird.     See  Miller,  North  Amer.    Fauna,  No.  10,  pp.  S6  and  4."^. 
Dec-emlK^r  31.  1896. 

1680.  In  alcohol.  Burlington,  Vermont.  Collected  by  Prpf .  Zadock 
Thompson.     Catalogued  October  23,  1856. 

Alcoholic  in  fair  (H)ndition;  some  sloughing  of  hair  about  the  belly;  nkull  not 
removetl,  but  lips  loosened  to  expose  the  teeth. 

No  tyiK?  deHignate<l.  Thrtn*  8i>ecinienH  listeil,  the  above,  and  247  from  Zan««- 
ville,  Ohio,  an<l  2062  from  Halifax,  Nova  Scotia. 

As  U\i^\  is  figurt^l  on  ])l.  27,  it  is  here  reganUnl  as  the  type.  The  skull  figured 
on  the  same  plate  is  probably  one  of  the  paratypes. 

Sorex  trowbridgii  Baird.     Cotypes. 

Mammals  of  North  America,  p.  13,  pi.  26,  1857. 

/oVm-  ^I^'"  a"d  skull.  Astoria,  mouth  of  Columbia  River,  Oregon. 
Collected  by  James  Wayne.  Received  from  Lieut.  W.  P.  Trow- 
bridge, U.  8.  A.     Skin  catalogued  July,  1855,  skull  January,  1857. 

All  parts  of  the  skin  are  present,  but  it  is  poorly  made  up  and  not  in  good 
condition.  The  skull  is  Imdly  cleaned  and  more  or  less  broken  about  thecn- 
nium,  and  the  right  half  of  the  mandible  is  missing. 

967.  Skin  (no  skull).  Same  data  as  the  above,  with  the  addition  that 
it  was  collected  on  June  10,  1855.     Catalogued  November,  1855. 

The  skin  of  the  second  cotype  is  even  worse  than  that  of  the  first.  It  evi- 
dently (;ontained  a  skull,  which  has  been  removed  and  lost 

Raird  lints  four  specimens  by  number,  the  above  two  and  two  from  Stdb- 
coom,  Washington.  From  his  remarks  on  page  1 5  it  is  clear  that  the  first  two  fonn 
the  baHis  of  his  desi^ription.  On  pi.  26  one  of  the  Oregon  spedmenB  is  figured 
(see  explanation  of  plates,  p.  742). 

Sorex  tundrensis  Merriam.  Biological  Survey  collection. 

Proc.  Wash.  Acad.  Sci.,  II,  pp.  16-17,  March  14,  1900. 

99'2Sf>.  8kin  and  skull.  Adult.  8t.  Michael,  Alaska.  September 
13,  inm.     Collected  by  W.  H.  Osgood.     Original  number  902. 

\VelI-iiia<lo  skin  in  ji:o<kI  condition;  skull  perfect. 
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Sorex  vagrans  Baird. 

Mammals  of  North  America,  p.  15,  pi.  26,  No.  1675,  1857. 

1675.  In  alcohol.  Adult  male.  Shoalwater  Bay,  Washington. 
Received  from  Dr.  J.  G.  Cooper.     Catalogued  October  28,  1856. 

Specimen  entirely  devoid  of  hair,  otherwiHi»  its  presentation  is  good.  The 
pkiiU  has  not  been  removed  (so  that  the  skull  of  a  panitype  is  probably  the  on<» 
that  is  figure*!),  but  the  lips  have  l)een  loosened  in  order  to  ox|X)se  the  t<?otli. 

No  tyi>e  designated.  Baird  had  seven  specimens  from  four  different  loi'^litios. 
The  above  being  figured  on  pi.  26,  is  here  taken  as  the  typo. 

Sorex  vancouverensis  Merriam.  Biological  Surv^ey  collection. 

North  Amer.  Fauna,  No.  10,  pp.  70-71,  December  31,  1895. 

*^1913.  Skin  and  skull.  Adult  male.  Goldstream,  Vancouver  Island, 
British  Columbia.  May  10,  1895.  Collected  by  C.  P.  Streator. 
Original  number  4592. 

Well-made  skin  in  good  condition;  skull  perfect. 

Sorex  obscurus  ventralis  Merriam.         Biological  Survey  collection. 
North  Amer.  Fauna,  No.  10,  p.  75,  December  31,  1895. 

68342.  Skin  and  skull.  Adult  male.  Cerro  San  Felipe,  Oaxa<*a, 
Mexico.  August  26,  1894.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  6636. 

Well-made  skin  in  s^mxI  condition;  skull  j>erfoct,  except  for  alienee  of  angular 
processes  of  mandible. 

FAMILY  TUPAIID.T*:. 

Genus  TUPAIA. 

Tupaia  ferruginea  batamana  Lyon. 

Proc.  U.  8.  Nat.  Mus.,  XXXI,  No.  1502,  p.  656,  January  16,  1907. 

142151.  Skin  and  skull.    Adult  female.    Senimba  Bay,  Batam  Island, 
Rhio-Linga  Archipelago.     September  15,  1905.     Collected  by  C. 
Boden  KIoss.     Original  number  2.     Catalogued  January  8,  1906. 
Well-made  skin  in  good  condition;  skull  i)erfeot. 

Tupaia  bunoae  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  229,  August  20,  1900. 
101640.  Skin  and  skull.  Adult  female.  Pulo  Bunoa,  Tambelan  Islands, 

South  China  Sea.  August  5, 1899.   Collected  by  Dr.  W.  L.  Ablx)tt. 

Catalogued  January  19,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 

Tupaia  carimatae  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1481,  p.  61,  July  23,  1906. 

125123.  Skin  and  skull.  Adult  male.  Telok  P^lar,  Karimata  Island, 
off  west  coast  of  Borneo.     September  2,  1904.     Collated  by  Dr. 
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W.  L.  Abbott.     Original  number  3716.     Catalogued  December  8, 

1904. 

Wcll-iiiaflf  Hkin  in  >;rM>l  ifmdition;  skull  |)erfe<%  except  long  of  a^cendini;  )K»r- 
tion  of  left  half  of  mandible,  Iriw  of  left  m*.  and  a  few  nhnt  holef*  in  craniuni. 

Tupaia  castanea  Miller. 

SI^ith^(r>nian  Misoell.  Coll.,  XLV,  No.  1420,  p.  54,  November  6,  1903. 

.115008.  Skin  and  HkuII.  Adult  female.  Pulo  Bintang,  Khio-LingH 
Archip<»Iago.  August  11,  VM)2.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  1872.     Catalogued  December  31,  1902. 

Well-made  pkin  in  (?ood  c<jndition;  skull  perfeet,  except  that  most  of  the 
iiM'endin^  portion  of  ri^ht  half  of  mandible  18  broken  away  an<l  the  laf<t  two 
teeth  in  rijrht  half  of  mandible  an*  miming. 

Tupaia  cervicalis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  59,  Novemlxjr  6,  1903. 

121754.  Skin  and  skull.  Adult  male.  Tana  Bala,  Batu  Islands^  off 
west  coa.st  of  Sumatra.  February  14, 1903.  Collected  by  Dr.  W.  L. 
Abbott.    Original  niimlwr  2294.    Catalogued  August  1, 1903. 

\y ell-made  nkin  in  ^<x>d  condition:  eknll  perfe<*t. 

Tupaia  chrysogaster  Miller. 

Smithsonian  Mi^'eU.  Coll.,  XLV,  No.  1420,  p.  58,  pi.  10,  fig.  1,  November  6, 1901 

121572.  Skin  and  skull.  Adult  female.  North  Pagi  Islands,  off  west 
coast  of  Sumatra.  Noyeml^r  21,  1902.  Collei^ted  by  Dr.  W.  L 
AblK)tt.     Original  num})er  207s.     Catalogued  July  29,  1903, 

Well-made  pkin  in  gcxxl  condition;  Hkull  ])erfect. 

Tupaia  chrysomalla  Miller. 

Proo.  Waj-h.  Aca«l.  Sci.,  II,  p.  2:«,  August  20,  1900. 

lol7lo.  Skin  and  skull.  Adult  female.  Pulo  Siantan,  Anamba 
Islands,  Soutli  Chiiyi  Sea.  August  24,  1899.  Collected  })y  Dr. 
W.  L.  Ablx)tt.     Catalogued  January  19,  19(X). 

\yell-made  nkin  in  goo<l  condition;  skull  i>erfect. 

Tupaia  discolor  Lyon. 

Pro<'.  U.  S.  Nat.  Mus.,  XXXI,  No.  1498,  p.  602,  Dei'ember  18.  1906. 

124708.  Skin  and  skull.  Adult  female.  Tanjoug  Rengsam,  island 
of  Hanka,  east  of  Sumatra.  May  24, 1904.  Collected  by  Dr.  W.  L 
Abbott.     Original  number  32r)2.     Catalogued  November  29,  19<^4. 

Well-made  nkin  in  good  condition;  nkull  perfe<'t. 

Tupaia  inflata  Lyon. 

Proc.  r.  S.  Nat.  Mus.,  XXXI,  No.  149S,  p.  (MX),  December  18,  1906. 

1247oi).  Skin  and  skull.  Adult  male.  Tanjong  Rengsam,  island  of 
Banka,  east  of  Sumatra.  May  20,  1904.  Collected  by  Dr.  W.  L 
Abbott.     Original  number  3241.     Catalogued  November  29,  1904. 

Well-iiiiide  skin  in  ^hmI  condition;  skull  perfect. 
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Tupaia  phaeura  Miller. 

Proo.  Acad.  Nat  S(i.  Phila.,  1902,  p.  157,  June  11,  1902. 

118148.  Skin  and  skull.     Adult  male.     Sinkep  Island,  Rhio-Linga 
Archipelago.     September  4, 1901.     Collected  by  Dr.  W.  L.  Abbott. 
Original  numl^er  1275.     Catalogued  February  1,  1002. 
Well-ma^ie  skin  in  good  condition;  skull  i)erfect. 

Tupaia  pulonis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  56,  November  6,  19as. 

112441).  Skin  and  skull.  Adult  female.  Pulo  Aor,  off  coast  of 
Johore.  June  7,  1901.  Collected  by  Dr.  W.  L.  Abbott.  Origi- 
nal number  1023.     Catalogued  November  13,  1901. 

Well-made  skin  in  goo<l  comlition;  skull  perfei't. 

Tupaia  sirhassenensis  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  13:^,  March  26,  1901. 

104712.  Skin   and   skull.     Adult   male.     Sirhassen    Island,   Natuna 
Islands.     June  5,  1900.     Collected  by  Dr.  W.  L.  Abbott.     Origi- 
nal number  442.     Catalogued  December  IS,  1900. 
Well-made  Hkin  in  good  (condition;  skull  perfect. 

Tupaia  sordida  Miller. 

Proc.  Wa.sh.  Acad.  Sci.,  II,  p.  231,  August  20,  1900. 

101747.  Skin  and  skull.  Adult  male.  Pulo  Tioman,  off  south-east 
coast  of  Malay  Peninsula.  October  2,  1S99.  Collected  by  Dr. 
W.  L.  Abbott.     Catalogued  rianuary  20,  1900. 

Well-ma<le  skin  in  good  condition;  skull  perfei^t. 

Tupaia  nicobarica  surda  Miller. 

PiDc.  U.  8.  Nat.  Mus.,  XXIV,  No.  1269,  p.  774,  May  28,  MM)2. 

11 1757.  Skin andskull.    Adultmale.    Little Nico bar, Nicobar Islands. 
March  1,  1901.     Collected  by  Dr.  W.  L.  Abbott.     Original  num- 
ber 899.     Catalogued  August  12,  1902. 
Well-ma<le  skin  in  good  condition;  skull  perfet;t. 

Tupaia  tephura  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  57,  November  6,  1903. 

121752.  Skin  and  skull.     Adult  female.     Tana  Bala,  Batu  Islands,  off 
west  coast  of  Sumatra.     February  12, 1903.    Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2276.     Catalogued  August  1, 1903. 
Well-made  skin  in  good  condition;  skull  i)erfect. 

Genus  UROGALE. 

Urogale  cylindrura  Mearns. 

Proc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  435,  May  13,  1905. 

125387.  Skin  and  skull.  Adult  male.  Mount  Apo,  at  the  Bagobo 
village  of  Todaya  (altitude  4,000  feet),  southern  Mindanao,  Philip- 
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pine  Islandij.     July  12,  11)04.     Collected  by  Dr.  E.  A.  Mearns, 
U.  S.  A.     Original  number  5727.     Catalogued  December  13,  1904. 

Well-made  skin  in  good  condition;  skull  perfect,  except  lo68  of  left  m^. 

Order  DERMOPTERA. 
Family  GALEOPTERID^li. 

Genus  GALEOPTERUS 

Galeopithecus  aoris  Miller. 

Smithsonian  Miscell.  Coll.,  XLV\.  No.  1420,  p.  47,  November  «,  1903. 
=Galeopterus  aoris  (Miller). 

112428.  Skin  and  skull.  Adult  female.  Pulo  Aor,  off  coast  of  Jo- 
hore.  June  8,  1901.  Collected  by  Dr.  W.  L.  Abbott.  Original 
number  1028.     Catalogued  November  12,  1901. 

Well-made  skin  in  good  condition;  skull  perfect. 

Galeopithecus  gracilis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  49,  pi.  «,  rtg.  2,  NoYeml>er  8,  1903. 
=Galeoptenis  gracilis  (Miller). 

104G01.  Skin  and  skull.  Adult  female.  Sirhassen  Island,  Natuna 
Islands.  June  7,  1900.  Collected  by  Dr.  W.  L.  Abbott.  Original 
number  461.     Catalogued  December  15,  1900. 

Well-made  Bkin  in  good  condition;  skull  perfect. 
Galeopithecus  natunae  Miller. 

Smiths(.iiian  Miscell.  Coll.,  XLV,  No.  1420,  p.  50,  Novcmlicr  «,  1906. 
=  Galeopterus  natunae  (Miller). 

104(102.  Skin  and  skull.  Adult  female.  Bunguran,  Natuna  Islands. 
July  1(>,  V,H){).  Collected  l)y  Dr.  W.  L.  Abbott.  Original  number 
578.     Catalogued  December  15,  1900. 

Well-inade  skin  in  ^o<xi  (tondition;  skull  i>erfect. 

Galeopithecus  pumilus  Miller. 

SmithHoiiiau  Miscell.  Coll.,  XLV,  No.  1420,  p.  46,  pi.  6,  fig.  3,  Novemlwr  6.  1903. 
=Galeopterus  pumilus  (Miller). 

10-1448.  Skin  and  skull.  Adult  male.  Pulo  Adang,  Butang  Islands, 
off  west  coast  of  Malay  Peninsula.  December  17, 1899.  Colle<*te(l 
by  Dr.  W\  L.  Abbott.  Original  number  165.  Catalogued  Novem- 
ber 7,  1900. 

Well-made  skin  in  good  condition;  skull  jxjrfect. 
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Galeopithecus  saturatus  Miller. 

Smithsonian  Misi^ell.  CJoll.,  XLV,  No.  1420,  p.  51,  pi.  7,  hgn.  :i  and  4;  pi.  8,  i\^. 
8  and  4;  pi.  9,  figs.  3  and  4,  November  6,  1903. 

=Galeopterus  saturatus  (Miller). 

121750.  Skin  and  skull.     Adult  female.     Tana  Bala,  Batu  Islands,  off 
west  coast  of  Sumatra.    February  12, 1903.    Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2278.     Catalogued  August  1,  1903. 
'Well-made  skin  in  good  condition;  skull  perfect. 

Galeopithecus  tuancus  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  53,  Noveml)er  6,  1903. 
=Galeopterus  tuancus  (Miller). 

114375.  Skin  and  skull.  Adult  female.  Pulo  Tuanku,  Banjak 
Islands,  west  coast  of  Sumatra.  January  22,  1902.  Collected  by 
Dr.  W.  L.  Abbott.  Original  number  1454.  Catalogued  August  28, 
1902. 

Well-made  skin  in  giMxl  condition;  skull  ))erfe(*t. 

Order  CHIROPTERA. 
Family  PTEROPIDiE. 

Genus  CYNOPTERUS. 

Cynopterus  angulatus  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1898,  p.  316,  July  25,  1898. 

83569.  In  alcohol,  skull  not  removed.  Adult  male.  Trong  (or 
Tarang^),  lower  Siam.  1896.  Collected  by  Dr.  W.  L.  Abbott. 
Catalogued  April  28,  1897. 

Condition  good. 

Cynopterus  major  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIX,  p.  62,  May  1,  1906. 

141236.  Skin  and  skull.     Adult  male.     Mojeia  River,  Nias  Island, 
off  west  coast  of  Sumatra.      March  11,  1905.     Collected  by  Dr. 
VV.  L.  Abbott.     Original  number  4021.     Catalogued  July  21, 1905. 
Well-made  skin  in  good  condition;  skull  perfect. 

Cynopterus  minutus  Miller. 

PrcK'.  Biol.  Soc.  Wash.,  XIX,  p.  6:^,  May  1,  1906. 

141240.  Skin  and  skull.     Adult  male.     Nias  Island,  off  west  coast  of 
Sumatra.      March  11,   1905.      Collected  by  Dr.   W.    L.   Abbott. 
Original  number  4043.     Catalogued  July  21,  1905. 
Well-made  skin  in  good  condition;  ssull  perfect. 
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Cynopterus  pagensis  Miller. 

Proc.  Biol.  Soc-.  Wash.,  XIX,  p.  62,  May,  1,  1906. 

121581.  Skin  and  ^kull.  Adult  female.  North  Pagi  Island,  off  west 
coast  of  Sumatra.  November  12,  1902.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2028.     Catalogued  July  30,  1908. 

Well-made  akin  in  good  condition;  skull  i)erfect,  except  loss  of  right 
premaxilla. 

Genus   NIADIUS. 

Cynopterus  princeps  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIX,  p.  61,  May  1,  1906. 

==Niadius  princeps  (Miller).  See  Miller,  Proc  Biol.  Soc.  Wash.,  XIX,  p.  K^, 
June  4,  1906. 

141285.  Skin  and  skull.  Adult  female.  Mojeia  River,  Nias  Island, 
off  west  coast  of  Sumatra.  March  10,  1905.  Collected  by  Dr. 
W.  L.  Abbott.  Original  number  4020.  Catalogued  July  21, 
1905. 

Well-made  skin  in  go<Ml  condition,  exce[)t  a  bare  sjxjt  over  left  thigh;  skull 
l>erfect. 

Genus  PTEROPUS. 
Pteropus  aldabrensis  True.     Cotypes. 

DestTiption  of  a  new  species  of  Fruit  Bat,  Pterirpu»  (lOlabrcmiSf  from  Alilabra 
Island,  p.  1,  July  14,  1893.  Reprinted  in  Proc.  U.  S.  Nat.  Mus.,  XVI,  No.  948, 
p.583,Octol^r21, 1898. 

l^iiii  and  I J  §^5  4'  Skins  and  skulls.  Adult  males.  Aldabra  Island, 
northwest  of  Madagascar.  September  26  and  Octol)er  5,  1S1»2. 
Collected  by  Dr.  W.  L.  Abbott.     Catalogued  June  30,  1S98. 

Well-inade  wkins  iu  gcKui  condition,  except  proximal  extremities  of  Ixme^  uf 
forearm  have  been  cut  off,  t^o  that  measurements  of  the  forearm  can  not  be 
obtained;  skullH  perfect. 

No  type  is  8i)ecified  in  the  original  description,  but  t!le^<e  two  si)ecimens  are 
mentione<l  by  numl)er  an<l  are  Iutc  regarded  as  cotyj>es, 

Pteropus  baveanus  Miller. 

Pror.  Biol.  Soc.  Wash.,  XIX,  p.  68,  May  1, 1906. 

125482.  Skin  and  skull.  Adult  male.  Buwean  Island,  Java  Sea. 
July  19,  1904.  Collected  by  W.  Grasshoff.  Original  number  16. 
Catalogued  March  20,  1905. 

Well-minle  skin  in  good  condition;  skull  ]>erfect,  exce[)t  for  lo.^'s  (►f  two  Uwl 
upper  molars  and  both  tympanic  rings. 

Pteropus  cagayanus  Mearns. 

IVoc.  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  j).  438,  May  18,  1905. 

12r)2.Sl».  Skin  and  skull.  Adult  male.  CagayanSulu  Island,  near  west 
side  of  thcSuluSea,  Philippine  Islands.     February  25,  1904.     Col- 
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lected  by  Dr.  E.  A.  Mearns,  U.  S.  A.     Original  number  5755. 

Catalogued  December  13,  1904. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  loss  of  tympanies 
and  left  upper  canine. 

Pteropus  enganus  Miller. 

Proc.  U.  S.  Nat  Mus.,  XXX,  No.'  1472,  p.  822,  June  4,  1906. 

140966.  Skin  and  skull.  Adult  male.  Pulo  Dua,  Engano  Island,  west 
of  Sumatra.  November  4,  1904.  Collected  by  Dr.  \V.  L.  Abbott. 
Original  number  3774.     Catalogued  July  17,  1905. 

Well-made  skin  in  good  condition;  skull  perfect. 

Pteropus  faunulus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  785,  May  28,  1902. 

111730.  Skin  and  skull.     Adult  male.     Car  Nicobar,  Nicobar  Islands. 

January  23,  1901.     Collected  by  Dr.  W.  L.  Abbott.     Original 

number  864.     Catalogued  August  12,  1901. 

Well-made  skin  in  good  condition;  skull  much  damaged  by  shot,  but  glued 
together  so  that  practically  only  the  anterior  half  of  the  right  zygoma  is  missing. 

Pteropus  geminorum  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420.  p.  60,  November  6,  1903. 

104-464.  Skin  and  skull.  Adult  female.  South  Twin  Island,  Mergul 
Archipelago.  January  28,  1900.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  283.     Catalogued  November  7,  1900. 

Well-made  skui  in  good  condition;  skull  perfect,  except  for  loss  of  tympanic 
rings. 

Pteropus  lanensis  Mearns. 

Proc.  U.  S.  Nat.  xMus.,  XXVIII,  No.  1402,  p.  432,  May  13,  1905. 

123291.     Skin  and  skull.     Adult  male.     Pantar,  near  Lake  Lanao 

(altitude,  1,907  feet),  Mindanao,  Philippine  Islands.     September  7, 

1903.     Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.     Original  number 

5626.     Catalogued  January  28,  1904. 

Well-made  skin  in  good  condition;  skull  perfect,  except  loss  of  tymj^nics,  left 
7/i^,  left  jjm^j  and  m^. 

Pteropus  lanigera  H.  Allen. 

Proc.  Amer.  Phil.  Soc,  XXVIII,  p.  70,  May  10,  1890. 
= Pteropus  insularis  Hombron  and  Jacquinot.     See  Matschie,  Flederm.  des  Ber- 
Hner  Mus.  fUr  Naturk.,  p.  28,  1899. 

}f  gf  |.     Skin  and  skull.     Said  to  be  from  the  Samoan  Islands,  but 

this  locality  is  undoubtedly  incorrect.     Purchased  from  Ward's 

Natural  Science  Establishment,  Rochester,  N.  Y.,  bearing  No.  4397. 

Catalogued  August  21, 1890;  skull,  November  14,  1899. 

W^ ell-made  skin  (remade  and  skull  removed  in  November,  1899)  in  good  con- 
dition. Skull  somewhat  broken  about  the  foramen  magnum;  two  teeth  are 
missing  from  the  mandible. 

45336—08 17 
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Dr.  H.  Allen  fails  to  specify  the  type  by  number,  but  speaks  of  only  one  speci- 
men in  his  description^  and  that  as  being  in  Ward's  Natural  Science  Establish- 
ment. The  specimen  was  purchased  from  Ward's  in  August,  1890,  shortly  after 
Doctor  Allen's  description  appeared.  On  the  original  label  is  written  *'  Pteropus 
lanigera  sp.  nov.  Samoa  Is.,"  the  italicized  part  being  in  Dr.  H.  Allen's  hand- 
writing. 

Pteropus  lepidus  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  237,  fig.  16,  August  20,  1900. 

101670.  Skin  and  skull.  Adult  female.  Kaju  Ara,  or  Saddle  Island, 
Tambelan  Islands,  South  China  Sea.  August  15, 1899.  Collected 
by  Dr.  W.  L.  Abbott.     Catalogued  January  19,  1900. 

Well-made  skin  in  good  condition;  skull  perfect. 

Pteropus  niadicus  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIX,  p.  64,  May  1,  1906. 

141233.  Skin  and  skull.  Adult  male.  Teliwaa,  Nias  Island,  off  west 
coast  of  Sumatra.  March  5, 1905.  Collected  by  Dr.  W.  L.  Abbott. 
Original  numl)er  3981.     Catalogued  July  21,  1905. 

Well-made  skin  in  good  condition;  skull  perfect,  except  loss  of  tympanic  rings. 

Pteropus  samoensis  Peale.     Cotypes. 

U.  8.  Exploring  Expedition,  VIII,  Mammalia  and  Ornithology,  p.  20,  1848. 

This  species  is  based  upon  material  brought  back  by  the  U.  S. 
Exploring  Expedition.  No  type  is  designated,  and  there  is  nothing 
to  show  that  one  specimen  is  more  typical  than  any  other.  It  is 
inconvenient  to  regard  all  the  Samoan  Pteropus  brought  back  by 
the  Expedition  as  cotypes.  Those  specimens  from  Tutuila  are 
here  regarded  as  the  cotypes  of  the  species,  the  following  quotation 
from  the  original  description  seeming  to  justify  this  selection: 
"This  species  was  first  discovered  on  the  island  of  Tutuila,  and 
subsequently  on  all  the  islands  of  the  Samoan  group;  we  obtained 
numerous  specimens." 
The  specimens  from  Tutuila  are  as  follows: 

/oVs-  Collected  by  James  Gibson.  The  cjitalogue,  under  remarks, 
says:  "  Specimen  turned  over  to  Dept.  Comp.  Aiiat.  for  exhibition." 
Only  the  skull  can  now  be  found.  It  has  the  posterior  part  of 
brain-case  cut  away.  Skin  catalogued  July  30,  18(50;  skull,  Feb- 
ruary 7, 1887. 

/AVu-  Female.  Original  number  14.  Recentl}*  made  into  a  modern 
study  skin  in  fair  condition  and  skull  removed.  Posterior  part  of 
brain-case  cut  away,  all  molars  of  upper  left  hand  side  broken  away, 
otherwise  skull  in  good  condition.  Skin  catalogued  July  30, 1866; 
skull,  February  21,  1900. 

WbViJ'  Collected  by  W.  Elliott.  Recently  made  into  a  modern  study 
skin,  in  fair  condition,  and  skull  removed.     Skull  nearly  perfect, 
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both  tympanic  bones  and  posterior  half  of  right  zygoma  missing; 
right  half  of  mandible  broken  into  two  portions.  Skin  catalogued 
July  30,  1866;  skull,  February  26,  1900. 

Pteropus  vociferus  Peale. 

r.  S.  Exploring  Exj^edition,  VIII,  Maniinalia  and  Ornithology,  p.  19,  184S. 

8961.  Skin.  Adult  male.  Island  of  Mangsi,  straits  of  Balabac. 
Collected  by  U.  S.  Exploring  Expedition  (1838-1842).  Original 
numl)er  7.     Catalogued  May  31,  1860. 

Si)ecimen  once  mounted  and  on  exhibition,  then  packed  away  in  storage,  but 
taken  out  March  31,  1902.  It  is  in  fair  condition  for  an  old  specimen,  evidently 
bleached.    It  had  no  skull  inside,  nor  is  there  any  record  of  one. 

Peale  speaks  of  but  one  specimen,  a  male,  and  unquestionably  it  is  No.  3961, 
catalogued  as  Pteroptis  mucklotii  Temminck  from  Mangsi. 

Family  EMBALLONUKID.K. 

Genus  EMBALLONURA. 

Emballonura  anambensis  Miller. 

Proc.  Wa.^h.  Acad.  Sci.,  II,  p.  236,  fig.  15,  August  20,  1900. 

101716.  In  alcohol  (skull  removed).  Adult  female.  Pulo  Mobur, 
Aiuimba  Islands,  South  China  Sea.  August  26, 1899.  Collected  by 
Dr.  W.  L.  Abbott.     Catalogued  January  20,  1900. 

Alcoholic  in  good  condition;  skull  perfect. 

Emballonura  peninsularis  Miller. 

Proc.  Acad.  Nat  Sci.  Phila.,  1898,  p.  323,  July  12,  1898. 

83575.  In  alcohol  (skull  removed).     Adult  male.     Trong  (or  Tarang), 

lower  Slam.     November,  1896.     Collected  by  Dr.  W.  L.  Abbott. 

Catalogued  April  28,  1897. 

Posterior  jwrtion  of  the  brain-caae  largely  broken  away;  skull  otherwise  com- 
plete; alcoholic  in  good  condition. 

Vespertilio  semicaudatus  Peale. 

U.  S.  P^tcploring  Expedition,  VllI,  Mammalia  and  Ornithology,  p.  23,  1848. 
= Emballonura  semicaudata  (Peale).     See  Wagner,  Suppl.'  Schreber*s  Saiigeth., 
V,  p.  698,  1855. 

3727.  Mummy,  dried  from  alcohol.  No  skull.  Samoan  Islands. 
Collected  by  the  U.  S.  Exploring  Expedition,  1838-'42.  Cata- 
logued December  20,  1859. 

Skin  with  wings  spread  and  wing-membranes  torn  in  places.  Skin  of  head 
badly  torn  and  mutilated,  probably  due  to  a  clumsy  extraction  of  the  skull, 
which  has  been  lost.     Right  ear  missing. 

There  is  very  little  doubt  that  the  above  is  the  type.  The  description  is  based 
upon  a  single  specimen  collected  by  the  U.  S.  Exploring  Expedition  from  the 
Samoan  Islands. 
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Family  MEGADERMID^. 

Genus  MEGADERMA. 

Megaderma  carimatse  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1481,  p.  63,  July  23,  1906. 

125185.  In  alcohol  (skull  removed).  Adult  female.  Tanjong  Kari- 
mata  Tua,  Karimata  Island,  off  west  coast  of  Borneo.  August  31, 
1904.  Collected  by  Dr.  W.  L.  Abbott.  Original  number  3709. 
Catalogued  December  9,  1904. 

Alcoholic  in  good  condition;  skull  perfect 

Genus  LAVIA. 
Lavia  rex  Miller. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  p.  227,  December  9,  1905. 
= Lavia  frons  frons  (Geoffrey).     See  Andersen  and  Wroughton,  Ann.  Mag.  Nat 
Hist  (7th  ser.),  XIX,  p.  139,  February,  1907. 

iHH*  I"  alcohol  (skull  removed).     Adult  male.     Taveta,  German 

East  Africa.     1889.     Collected  by  Dr.  W.  L.  Abbott     Alcoholic 

catalogued  June  24,  1890;  skull,  February  18,  1904. 

Alcoholic  in  good  condition;  skull  l)adly  broken,  mandible  and  rostrum  per- 
fect, and  three  fragments  of  brain-case  present. 

Family  KHINOLOPHID^. 

Genus  RHINOLOPHUS. 

Rhinolophus  circe  Andersen." 

I^roc.  U.  8.  Nat.  Muh.,  XXIX,  No.  1440,  p.  657,  March  7,  1<K)6. 

141343.  In  alcohol.  Adult  male.  Pulo  Nias,  off  west  coast  of  Su- 
matra. March  15,  1905.  Collected  by  Dr.  W.  L.  Abbott.  Orig- 
inal number  4094.     Catalogued  July  24,  1905. 

Rhinolophus  hirsutus  Andersen." 

Ann.  Mag.  Nat.  Hist.  (7th  ser.),  XVI,  p.  289,  8epteinlK%  1905. 

105487.  In  alcohol.  Adult  female.  Guimaras  Island,  Philippine 
Islands.  December,  1887.  Collected  bv  Prof.  J.  B.  Steere. 
Catalogued  May  14,  1901. 

Rhinolophus  inops  Andersen." 

Ann.  Mag.  Nat.  Hist.  (7th  ser.),  XVI,  p.  284,  September,  1905. 

125314.  In  alcohol  (skull  removed).  Adult  male.  Toda3^a,  Mount 
Apo  (4,000  feet),  southern  Mindanao,  Philippine  Islands.  July 
8, 1904.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original  num^ 
ber  5713.     Catalogued  December  13,  1904. 


«  See  footnote,  page  viii. 


RHINOLOPHUS.  261 

Rhinolophus  minutus  Miller. 

PriM'.  Wash.  Acad.  Sci.,  II,  p.  235,  August  20,  1900.     Preoccupiefl  by  VespertUio 
mimitHs  Montagu.     Applied  to  the  British  race  of  Rhinolophus  hipposidtros, 
(See  Andersen,  Proc*.  Zool.  Soi!.  London,  1905,  11,  p.  129.) 
=Rhinolophu8  minutillus  Miller.     See  Proc.  Biol.  Soc.  Wash.,  XIX,  p.  41,  Feb- 
ruary 26,  1906. 

101715.  In  alcohol  (skull   removed).     Adult  male.     Pulo    Siantan, 

Anamba  Islands,  South  China  Sea.     September,  1899.      Collected 

by  Dr.  W.  L.  Abbott.     Catalogued  January  19,  1900. 

Alcoholic  in  good  condition;  skull  in  good  condition,  except  posterior  portion 
of  brain-case  much  broken,  represented  by  a  few  small  fragments. 

Rhinolophus  nereis  Andersen. « 

Proc.  Zool.  Soc.  London,  1905,  II,  p.  90,  October  17,  1905. 
101714.  In  alcohol  (skull  removed).     Adult  female.     Pulo  Siantan, 
Anamba  Islands,  South  China  Sea.     September,  1899.     Collected 
by  Dr.  W.  L.  Abbott.     Catalogued  January  20,  1900. 

Rhinolophus  affinis  nesites  Andersen.^ 

Proc.  Zool.  Soc.  Tendon,  1905,  II,  p.  104,  October  17,  1905. 
104753.  In   alcohol.      Adult  female.      Bunguran,  Natuna   Islands. 
July  24,   1900.     Collected   by  Dr.  W.    L.   Abbott.     Catalogued 
December  18,  1900. 

Rhinolophus  trifoliatus  niasensis  Andersen.^ 

Proc.  U.  8.  Nat.  Mus.,  XXIX,  No.  1440,  p.  a58,  March  7,  1906. 

141350.  In  alcohol.  Adult  male.  Pulo  Nias,  off  west  coast  of 
Sumatra.  March  15,  1905.  Collected  by  Dr.  W.  L.  Abbott. 
Original  numter  4088.     Catalogued  July  24,  1905. 

Rhinolophus  solitarius  Andersen.^ 

Ann.  Mag.  Nat.  Hist.  (7th  ser.),  XVI,  p.  250,  August,  1905. 

124767.  In  alcohol  (skull  removed).  Adult  male.  Tanjong  Pamuja, 
island  of  Banka,  between  Sumatra  and  Iterneo.  June  18,  1904. 
Collected  by  Dr.  W.  L.  Abbott.  Original  number  3415.  Cata- 
logued December  2,  1904. 

Rhinolophus  spadix  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  i>.  136,  March  26,  1901. 
104752.  In  alcohol  (skull  removed).    Adult  female.    Sirhassen  Island, 
Natuna  Islands.     June  5,  1900.     Collected  by  Dr.  W.  L.  Abbott. 
Catalogued  December  18, 1900. 

Alcoholic  in  good  condition,  right  forearm  broken;  skulh perfect. 

Rhinolophus  virgo  Andersen.^ 

Proc.  Zool.  Soc.  London,  1905,  II,  p.  88,  October  17,  1905. 

101966.  In  alcohol.  Adult  female.  Southern  coast  of  Luzon,  prov- 
ince of  South  Camarines,  Philippine  Islands.  1899-1900.  Col- 
lected by  L.  M.  McCormick.     Catalogued  February  19,  1900. 

<'  See  footnote  patse  viii. 
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Family  HIPPOSIDERIDiE. 

Genus  HIPPOSIDEROS. 

Hipposideros  barbensis  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  233,  August  20,  1900. 

101625.  Skin  and  skull.  Adult  male.  Ste.  Barbe  Island,  South  China 
Sea.  August  1,1899.  Collected  by  Dr.  W.L.Abbott.  Catalogued 
January  19,  1900. 

Well-made  ekin  in  good  condition;   skull  perfect,  except  posterior  portion 
somewhat  broken. 

Hipposideros  nicobarulse  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  781,  May  28,  1902. 

111874.  In  alcohol  (skull  removed).  Adult  male.  Little  Nicobar, 
Nicobar  Islands.  March  2, 1901.  Collected  by  Dr.  W.  L.  Abbott 
Catalogued  August  17,  1901. 

Alcholic  in  good  condition;  skull  perfect 

Family  PHYLLOSTOMID^. 

Genus  CHILONYCTERIS. 

Chilonycteris  mexicana  Miller.  Biological  Survey  collection. 

Proc.  Acad.  Nat  Sci.  Phila.,  1902,  pp.  401-403,  September  12,  1902. 
=Chilonyctens  nibiginosa  mexicana  (Miller).     See  Rehn,  Proc.  Acad.  Nat.  Sci. 
Phila.,  1904,  p.  203,  March  29,  1904. 

89277.  Skin  and  skull.  Adult  male.  San  Bias,  Tepic,  Mexico. 
June  9,  1897.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  11132. 

Well-made  skin  in  good  condition;  skull  perfect. 

Chilonycteris  portoficensis  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  400,  September  12,  1902. 

102358.  Skin  and  skull.  Adult  female.  Cave  near  Pueblo  Viejo, 
Porto  llico,  West  Indies.  March  19,  19(K).  Collected  by  Drs.  L. 
Stejneger  and  C.  W.  Richmond.  Original  number  ''G."  Oita- 
logued  June  2,  1900. 

Well-made  skin  in  goo<l  condition;  skull  perfect,  except  for  loss  of  rijrht  malar. 

Genus    MORMOOPS, 
Mormoops  intermedia  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  160,  OctolnT  31,  1^)00. 

102174.  In  alcohol  (skull  not  removed).  Adult  female.  Cave  at 
Hatto,  on  the  north  coast  of  Cum^ao,  West  Indies.  April  29, 
1900.     Collected  by  Leon  J.  Guthrie.     Catalogued  May  22,  1900. 

Sj>eciinen  is  in  ** brown  phase"  and  in  fairly  gcxxi  condition;  skin  broken  on 
the  back  over  lumbar  vertebne;  skull  not  removed. 
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Mormoops  megalophylla  seilicula  Rehn. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  169,  June  11,  1902. 

84801.  Skin  and  skull.  Adult  female.  Fort  Clark,  Kinney  County, 
Texas.  December  3, 1897.  Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A. 
Original  number  4273.     Catalogued  August  23,  1898. 

Well-made  skin  in  good  condition;  skull  perfect. 

Genus  MICRONYCTERIS. 

Micronycteris  megalotis  mexicanus  Miller.     Biological  Surve}^  coll. 
Pr()('.  Acad.  Nat.  Sci.  Phila.,  1898,  pp.  32^330,  July  27,  1898. 

52105.  In  alcohol  (skull  not  removed).  Adult  female.  Plantinar, 
Jalisco,  Mexico.  April  4, 1892.  Collected  by  E.  W.  Nelson.  Orig- 
inal number  2389. 

Specimen  in  good  condition;  skull  not  removed. 

Micronycteris  microti^  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1898,  p.  328,  July  12,  1898. 

153?!-  Skin  and  skull.  Adult  male.  Grey  town,  Nicaragua.  Col- 
lected by  Dr.  L.  F.  H.  Birt.  Catalogued  February  2,  1889,  as  an 
alcoholic;  skull  catalogued  April  10,  1889.  There  is  no  record 
showing  at  what  time  the  alcoholic  was  made  into  a  skin. 

Wing  membranes  considerably  torn,  but  skin  otherwise  in  good  condition 

(pee  Lyon,  Ann.  Mag.  Nat.  Hist.,  ser.  7th,  XVIII,  November,  1906,  p.  371); 

skull  perfect. 

Genus  OTOPTERUS. 

Macrotus  californicus  Baird.  See  page  290. 

Genus  TONATIA. 

Lophostoma  venezuelae  Robinson  and  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXIV,  No.  1246,  p.  154,  October  3,  1901. 
=Tonatia  venezuelae  (Robinson  and  Lyon).     See  Lyon,  Proc.  Biol.  Soc.  Wash., 
XV,  p.  248,  December  16,  1902. 

102919.  In  alcohol  (skull  removed).  Adult  female.  Macuto,  8  miles 
east  of  La  Guaira,  Venezuela.  August  4, 1900.  Collected  by  Dr. 
M.  W.  Lyon,  jr.,  and  Major  Wirt  Robinson,  U.  S.  A.  Original 
number  199.     Catalogued  September  24,  1900. 

Alcoholic  in  good  condition,  except  for  a  small  bare  patch  on  back;  skull 

perfect. 

Genus  GLOSSOPHAGA. 

Glossophaga  elongata  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  124,  April  6,  1900. 

101871.  Skin  and  skull.  Adult  female.  Willemstad,  Curasao,  West 
Indies.  December  4,  1899.  Collected  by  Leon  J.  Guthrie.  Cata- 
logued January  31,  1900. 

The  specimen  was  originally  preserved  in  formalin,  but  on  February  27,  1900> 
was  made  into  a  study  skin,  in  goo<l  condition;  skull  perfect. 
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Monophyllus  luciae  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  411,  September  12,  1902. 

106095.  In  alcohol  (skull  removed).  Adult  male.  Santa  Lucia 
Island,  West  Indies.  February  4,  1901.  Collected  by  H.  Selwyn 
Branch.     Catalogued  June  26,  1901. 

Alcoholic  in  gooil  condition;  skull  perfect. 

Monophyllus  plethodon  Miller. 

PiXK\  Wash.  Acad.  Sci.,  II,  p.  35,  March  30,  1900. 

101530.  In  alcohol  (skull  removed).      Adult  male.      St.   Michael's 

Parish,  Barbados,  West  Indies.     August,  1899.     Collected  by  P. 

McDonough.     Catalogued  January  2,  1900. 

Alcoholic!  in  good  condition;  skull  somewhat  injured,  both  zygomata  incom- 
plete, bulh«  detached,  but  present. 

Monophyllus  portoricensis  Miller. 

Proc.  Wash.  Acad.  Sci.,  II,  p.  34,  March  30,  1900. 

86261.  In  alcohol  (skull  removed).  Adult  male.  Cave  near  Baya- 
mon,  Porto  Rico.  January  18,  1899.  Collected  by  Paul  Beck- 
with.     Catalogued  March  16,  1899. 

Alcoholic  in  good  condition;  skull  perfect. 

Genus   LEPTONYCTERIS. 

Leptonycteris  curasoae  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  126,  April  6,  1900. 

101851.  In  alcohol  (skull  removed).  Adult  male.  Willemstad, 
Curasao,  West  Indies.  November  to  December,  1899.  Collected 
by  Leon  J.  Guthrie.     Catalogued  January  31,  1900. 

Considerable  hair  has  sloughed  from  alcoholic  and  viscera  are  soft;  skull 
perfect. 

Genus  HEMIDERMA. 

Carollia  castanea  H.  Allen. 

Proc.  Amer.^Phil.  Soc.,  XXVIII,  p.  19,  February  25,  1890. 
=Hemiderma  castaneum  (H.  Allen).     See  Miller  and  Rehn,  Proc.  Bost.  Soc.  Nat. 
Hist.,  XXX,  p.  283,  Decemljer  27,  1901. 

Jf|J|.  In    alcohol    (skull    removed).      Adult    male.      Costa    Bica. 
Probably  1876.     Collected  by  Jos^  C.  Zeledon.     Alcoholic  cata- 
logued June  23,  1878;  skull,  November  11,  1893. 
Alcoholic  in  good  condition;  skull  perfect. 

Hemiderma  subrufum  Hahn.  Biological  Survey  collection. 

Proc.  Biol.  Soc.  Wash.,  XVIII,  pp.  247-248,  December  9,  1905. 

75127.  Skin  and  skull.  Adult  male.  Santa  Ifigenia,  Oaxaca,  Mexico. 
July  29,  1895.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  8235. 

Well-made  skin  in  good  condition;  skull  perfect,  except  for  broken  zygomata. 
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Hemiderma  tricolor  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  408,  September  12,  1902. 
=Heniidenna  perspicillatum   (Linnjcus).     See  Hahn,  Proc.  U.    S.  Nat.  Mus., 
XXXII,  No.  1514,  p.  108,  February  9,  1907. 

114005,  Skin  and  skull.  Adult  female.  Cave  at  Sapuca^",  Paraguay. 
December  5,  1901.  Collected  by  William  T.  Foster.  Original 
number  589.     Catalogued  May  10,  1902. 

Well-made  skin  in  good  condition ;  skull  perfect. 

Genus  BRACHYPHYLLA. 

Brachyphylla  nana  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  409,  September  12,.  1902. 

103828.  Skull.  Adult.  Taken  from  pellets  of  Cuban  Barn  Owl,  El 
Guama,  Cuba.  March  10,  19o0.  Collected  by  William  Palmer 
and  J.  H.  Riley.  Original  number  108.  Catalogued  October  13, 
1900. 

No  lower  jaw  present;  all  tlie  teeth  missing  except  the  first  molar  on  each 
side;  iwsterior  right-hand  part  of  brain-C4U?e  broken  away. 

Genus  URODERMA. 

Uroderma  convexum  Lyon. 

Proc.  Biol.  Soc.  Wash.,  XV,  p.  83,  April  25,  1902. 

111722.  In  alcohol  (skull  removed).  Young  adult  female.  Colon, 
Panama.  May  28,  1901.  Collected  by  J.  W.  Humphreys. 
Catalogued  July  30,  1901. 

AU'oliolic  in  goml  condition,  but  rather  shrunken  from  action  of  formalin  and 
subsecinent  drying;  skull  somewhat  damaged  alxjut  the  foramen  magnum, 
especially  to  the  right  of  it. 

Genus  VAMPYROPS. 
Vampyrops  fumosus  Miller. 

Proc.  Aca<l.  Nat.  Sci.  Phila.,  1902,  p.  405,  September  12,  1902. 

105530.  Skin  and  skull.  Adult  female.  Hyutanaham,  Punuj  River, 
Brazil.  March  24, 1901.  Collected  by  Prof.  J.  B.  Steere.  Origi- 
nal number  83.     Catalogued  May  15,  1901. 

AVell-made  skin  in  good  condition;  most  of  the  skull  posterior  to  the  roots  of 
the  zygomata  broken  away,  anterior  parta  perfect. 

Genus  ECTOPHYLLA. 

Ectophylla  alba  11.  Allen. 

Proc.  U.  S.  Nat.  Mus.,  XV,  No.  913,  p.  442,  October  26,  1892. 

15950.  Skin  (without  skull)  preserved  in  alcohol.  Segovia  River, 
eastern  IIondui*as.  July  1,  1887.  Collected  by  C.  H.  Townsend. 
Original  number  313.     Catalogued  November  10,  1887. 

Specimen  in  good  condition  except  for  some  mutilation  about  the  lower  lip. 
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No  type  designated.  Dr.  H.  Allen  had  but  one  specimen,  readily  seen  to  be 
the  above  from  his  opening  paragraph,  where  he  speaks  of  its  condition,  locality, 
etc.  He  says,  **  believed  to  be  from  the  vicinity  of  the  Segovia  River,  eastern 
Honduras."  A  note  from  Mr.  C.  H.  Townsend  of  February  1,  1902,  who  has 
referred  to  No.  313  in  his  catalogue,  writer,  "No.  313  (bat)  was  killed  July  l/Sg 
on  Segovia  R."  Evidently  a  nlip  of  the  pen  for  *87,  as  the  specimen  was  cata- 
logued November  10,  1887. 

Genus  ARTIBEUS. 

Artibeus  aztecus  Andersen.*  Biological  Survey  collection. 

Ann.  Mag.  Nat.  Hist.,  7th  eer.,  XVIII,  p.  422,  December,  1906. 

52050.  Skin  and  skull.  Adult  male.  Tetela  del  Volcan,  Morelos, 
Mexico.     February  12,  1893.     Collected  by  E.  W.  Nelson. 

Artibeus  hirsutus  Andersen.**  Biological  Survey  collection. 

Ann.  Mag.  Nat.  Hist.,  7th  ser.,  XVIII,  pp.  420-421,  December,  1906. 

126449.  Skin  and  skull.  Adult  male.  La  Salada,  Michoacan,  Mex- 
ico. May  22,  1908.  Collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man.    Original  number  16168. 

Dermanura  phaeotis  Miller.  Biological  Survey  collection. 

Proc.  Acad.  Nat  Sci.  Phila.,  1902,  p.  405,  September  12,  1902. 

= Artibeus  phaeotis  (Miller).     See  Miller,  Bull.  U.  S.  Nat.  Mns.,  No.  57,  p.  161,  June 
29,  1907. 

108176.  Skin  and  skull.  Adult  female.  Chichenitza,  Yucatan,  Mex- 
ico. February  10,  1901.  Collected  by  E.  W.  Nelson  and  E.  A. 
Goldman.     Original  number  14537. 

Well-made  skin,  with  epidermis  about  joints  of  wings  and  feet  damaged  by  in- 
sects ;  skull  perfect. 

Artibeus  jamaicensis  praeceps  Andersen.^ 

Ann.  Mag.  Nat.  Hist.,  7th  ser.,  XVIII,  p.  421,  December,  1906. 

113503.  In  alcohol.  Adult  male.  Guadeloupe,  West  Indies.  Jan- 
uary 22,  1902.  Collected  l)y  H.  Selwyn  Branch.  Catalogued 
April  12,  1902. 

Dermanura  rava  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  404,  September  12,  1902. 
= Artibeus  ravus  (Miller).     See  Miller,  Bull.  U.  8.  Nat.  Mus.,  No.  57,  p.  162,  June 
29,  1907. 

113338.  Skin  and  skull.  Adult  male.  San  Javier,  northern  Ecuador. 
August  10,  1900.  Collected  by  G.  Flemming.  Original  number 
12.     Catalogued  March  3,  1902. 

Well-made  skin  in  good  condition;  skull  perfect. 


a  See  footnote,  page  viii. 
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Phyllonycteris  boxnbi£rons  Miliar. 

Vt^m.  h\"'..  <y.  WanL.  XIII.  : .  >.  Miy  fSi.  :v«>. 
=EropbyIIa  bombllro^*     M;'>-r  .     >*■  M:ll*-r.  Pn*-.  Biol.  Soc  Wa*h.,  XIX,  p. 

■^.  J  ::-.  4.  :iO.. 

>^^:;74.  In  alcohol  i>kull  Tv-movedi.  Adult  male.  In  a  limestODe 
ca\<'  iif-ar  Bavamon.  ^an  Juan  Pn:»vim^.  Porto  Rico.  West  Indies. 
January  !•*,  l<i<*,  Collei-tt^l  hy  Paul  Beckwith.  Catalogued 
Manh  !♦;.  ISW. 

AUt*ho\'u-  in  fgfjfA  ^^»n«Hti«-«n:  Fknll  i^n*?*:^- 

Phyllonyctcris  planifrons  Miller. 

I'n--.  Tiiol.  S.,.-.  Warh..  XIII.  p.  :Vl,  May  IN,  IsW. 
=  Erophylla  planifrons  «  Miller  .     .^-  Miller.  Pn<.  Biol.  Soc.  Wash.,  XIX,  p.  84, 

Jiim*  4,  1906. 

^52517.  In  alcohol  (^r^kull  removed).  Adult  male.  Nassau,  New 
Provid(?rice,  I^ihama  Islands.  Manh  1^,  1SS6.  Collected  by  Dr. 
Jainos  K.  lfeni*dict.     Catalogued  July  18,  1S95. 

AU'oholic  in  i^tunl  cr^nilition;  i*kull  jierfetn. 
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Family  NATALIDJi 

Genus  NATALUS. 
Natalus  major  Miller. 

Proi\  AcAd.  Nat.  Sci.  Phila.,  1902,  p.  398,  Septeml)er  12,  1902. 

101395.  Ill  alcohol  (skull  removed).  Adult  male.  Savancta,  Santo 
Domingo,  West  Indies.  Collected  by  Prof.  W.  M.  Gabb.  Cata- 
logued November  8,  1899.  Received  in  exchange  from  Academy 
of  Natural  Sciences  of  Philadelphia. 

Alcoholic  in  good  condition;  skull  perfect 

Natalus  mexicanus  Miller.  Biological  Survey  collection. 

Proc.  Aca<l.  Nat.  Sci.  Phila.,  1902,  pp.  399-400,  September  12,  1902. 
96496.  In  alcohol  (skull  removed).      Adult  female.      Santa  Anita, 
Lowier  California,  Mexico.     July  or  August,  1897.     Collected  by 
J.  F.  Abbott.     Original  number  1953x. 

Specimen  in  good  condition;  skull  perfect,  except  for  slightly  fractured  hrain- 
ease. 

Genus  PHODOTES. 

Natalus  tumidirostris  Miller. 

Pr(K\  Biol.  Soi!.  Wash.,  XIII,  p.  160,  ()ctol)er31,  1900. 
=Phodote8  tumidirostris  (Miller).     See  Miller,    Proc.  Biol.  Soc.  Wash.,   XIX, 
p.  85,  June  4,  1906. 

102106.  In  alcohol  (skull  removed).  Adult  male.  In  a  cave  at  Hatto, 
north  side  of  Curasao,  West  Indies.  May  1,  1900.  Collected  by 
Leon  J.  Guthrie.     Catalogued  May  22,  1900. 

Alcoholic  in  gooil  condition;  skull  perfect,  except  right  tympanic  lK>ne  missing. 

Genus   OHILONATALUS. 
Natalus  (Chilonatalus)  brevimanus  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila,,  1898,  p.  328,  July  12,  1898. 
=Chilonatalus  brevimanus  (Miller).     See  Miller,  Proc.  Biol.  S<k\  VVa*<h.,  XVI, 
p.  119,  Septeml^er  30,  1903. 

15835.  In  alcohol  (skull  not  removed).  Adult  male.  Old  Providence 
Island,  Caribbean  Sea.    Collected  by  C.  B.  Cory.    Catalogued  May 

25,  1887. 

Specimen  in  good  condition ;  skull  not  taken  out. 

Chilonatalus  tumidifrons  Miller. 

Proc.  Biol  Soc.  Wash.,  XVI,  p.  119,  September  30,  1903. 

122024.  In  alcohol  (skull  removed).     Adult   male.     Watling  Island, 
Bahama   Islands.      July  12,    1903.     Collected    by   J.    H.    Riley. 
Original  number  157.     Catalogued  August  19,  1903. 
Alcoholic  in  good  condition;  skull  perfect. 
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Family  VESPERTILIONIDJC. 

Genus  MYOTIS. 
Vespertilio  affinis  H.  Allen. 

Monograph  Bats  of  North  Ajnerica,  Sniithgonian  Miscell.  Coll.,  No.  165,  p.  53, 
June,  1864. 
=Myoti8  lucifiigus  (Le  Conte).     See  Miller,  North  Amer.  Fauna,  No.  13,  p.  20, 
October  16,  1897. 

5842.  In  alcohol  (skull  removed  and  lost).  Adult  female.  Fort 
Smith,  Arkansas.  Collected  by  Dr.  G.  G.  Shumard.  Cata- 
logued October  30,  1861. 

Specimen  in  fair  condition;  all  the  hair  of  belly  and  lower  Imck  has  slipped 
off;  skull  lost. 
Species  based  on  one  specimen,  the  al>ove,  deni^nate^l  by  number. 

Myotis  lucifugus  alasqensis  Miller.     Biological  Survey  collection. 

North  Amer.  Fauna,  No.  13,  pp.  63-64,  fig.  13d,  October  16,  1897. 

77416.  In  alcohol  (skull  not  removed).  Adult  female.  Sitka,  Alaska. 
August  5,  1895.  Collected  by  C.  P.  Streator.  Original  number 
4754. 

Specimen  in  good  condition;  skull  not  removed. 
Myotis  carimatae  Miller. 

Proc.  IT.  S.  Nat.  Mus.,  XXXI,  No.  1481,  p.  62,  July  23,  1906. 

125154.  In  alcohol  (skull  removed).  Adult  female.  Telok  Edar, 
Karimata  Island,  off  west  coast  of  Borneo,  August  28,  1904.  Col- 
lected by  Dr.  W.  L.  Abbott.  Original  number  3673.  Catalogued 
December  9,  1904. 

Alcoholic  in  good  condition;  skull  ix*rftH!t. 

Myotis  californicus  caurinus  Miller.     Biological  survey  collection. 

North  Amer.  Fauna,  No.  13,  p.  72,  Octob^^r  16.  1897. 

72219.  In  alcohol  (skull  not  removed).  Adult  male.  Massett,  Graham 
Island,  Queen  Charlotte  Islands,  British  Columbia.  1895.  Col- 
lected by  Rev.  J.  H.  Keen. 

Specimen  in  good  condition,  except  for  slij^ht  injury  toalxlonien;  skull  not 
removed. 

Myotis  dominicensis  Miller. 

Proc.  Biol.  Soc.  Wa.«h.,  XV,  p.  243,  December  16,  1902. 

113564.  In  alcohol  (skull  removed).  Adult  male.  Dominica,  West 
Indies.  July  20,  1901.  Collected  by  H.  Selwj^n  Branch.  Cata- 
logued April  12, 1902. 

Alcoholic  in  good  condition;  skull  perfect. 
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Vespertilio  subiilatus  keenii  Merriaiu.    Biological  Survey  collection. 

Amer.  Nat,  XXIX,  pp.  860-861,  September  1,  1895. 
=Myotis  subulatus  keenii  (Merriain).     See  Miller,  North  Amer.  Famia,  No.  13, 
p.  77,  October  16,  1897. 

72922.  In  alcohol  (skull  not  removed).  Adult  female.  Massett,  Gra- 
ham Island,  Queen  Charlotte  Islands,  British  Columbia.  Summer, 
1894.     Collected  by  Rev.  J.  H.  Keen. 

Specimen  in  goo<i  condition;  skull  not  removed. 

Myotis  longicrus  True. 

Science,  VIII,  p.  588,  Deceml)er  24,  188(>. 
=Myotis  lucifugus  longicrus  (Tnie).     See  Miller,  North  Amer.  Fauna,  No.  13, 
p.  64,  October  16,  1897. 

ilHJ-  ^^  alcohol  (skull  removed).     Young  adult  female.     Region 

of  Puget  Sound.     Collected  b}"  Dr.  D.  S.  Jordan.     Catalogued 
Deceml>er  16,  1886. 

The  hair  has  slipped  off  from  the  lower  dorsal  and  ventral  regions  and  the 
skin  has  l>een  incised  along  the  midventral  line  to  permit  removal  of  skull;  skull 
perfect. 

Type  not  designated  by  number.  The  description  implies  but  a  single  speci- 
men, unquestionably  the  above.  The  word  *  *  Type '  *  is  ^Titten  in  the  "remarks  " 
column  of  the  catalogue. 

Vespertilio  macropus  H.  Allen. 

Proc.  Acad.  Nat  Sci.  Phila.,  1866,  p.  288,  ordered  published  August  28,  1866. 
= Myotis  yumanensis  (11.  Allen).    See  Miller,  North  Amer.  Fauna,  No.  13,  pp. 
66  and  67,  October  16,  1897. 

84549.  Skin  without  skull.  Adult  male.  Colorado  River,  near  Fort 
Mohave,  Arizona.  November  1,  1866.  Collected  by  Dr.  Elliott 
Coues.     Catalogued  April  21,  1898. 

Specimen  a  fiat  skin  with  expanded  wings  and  much  of  the  membrane  between 
the  fingers  broken  out. 

The  Hi)ecimen  bears  the  following  label:  Private  collection.  Expl.  in  Kocky 
Mts.  Dr.  Elliott  Coues  U.  S.  A.  [in  print]  V.  macropus,  Nov.  Type  [in  what 
seems  to  be  Dr.  H.  Allen's  handwriting].  Near  Fort  Mojave,  Colorado  R.,  Nov. 
1,  186(5  [in  what  seems  to  be  Doctor  Coues's  handwriting].**  Mojave  is  so  writ- 
ten that  it  resembles  Majaor  as  given  in  the  original  description.  The  above 
label  agrees  in  every  resi)ect  with  the  data  given  by  Dr.  H.  Allen  in  the  original 
desc^i^)tion  of  the  single  specimen  that  he  had.  It  was  found  in  the  Museum 
collect!  )n  unnumbere*!,  and  was  catalogued  as  No.  84549,  April  21, 1898. 

Vespertilio  melanorhinus  Merriam.     Biological  Survey  collection. 

North  Amer.  Fauna,  No.  3,  pp.  4^-47,  September  4, 1890. 
=Myotis  califomicus  (Audubon  and  Bachman).     See  Miller,  North  Amer.  Fauna, 
No.  13,  p.  69,  October  16,  1897. 

18684.  In  alcohol  (skull  not  removed).     Adult  male.     San  Francisco 
Mouatain,  Arizona.     August  4,  1889.     Collected   by  Dr.  C.  H. 
Merriam  and  V.  Baile}-.     Original  number  275. 
Specimen  in  good  condition;  skull  not  removed. 
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Myotift  nesopolas  MiJifrr. 

Vrp.  k:  ..  >^-  ww^-...  xiii  :.  lis.  Ai«-:;«.  ]<if<!i. 

lMlr4'.*.  ^kifj  Jir»d  -kuii.  Adult  maie.  PuiKbu  Curm^iio.  West  Indies. 
Nov*ri/j^^r  4-  :«*.     CoUf^-t^  Sv  Leon  J.  C;uthrie.     Catalogued 

S;*^-l::--^  orizirjal!  v  \^*sBHTT*^i  *-i.tiT»r  ir.  ffnuaiin.  I41I  in»ie  into  a  dry  skin 

Vespertilio  nitidus  H.  Allen. 

Pnx-  A*:a  :  Nat.  ^-:.  Phila-.  I^a.  j   ^47.  ^-rrkrf«<i  pabli«he«l  April  25*,  18<S2. 
=Myt3tis  califiomicus    A^i'z'.^^  u:>i  Ka^iinnn  .    See  Miller.  Xorth  Amer.  Fanna, 
N'...  ]:;.  ;».  »/-.  ^»iL-u>f.*T  l«i.  i*r. 

mV<  •  '"^^i"  ^^'^  >kull.  Adult.  Fort  Steilacoom.  Puget  Sounds  Wash- 
ington. Collei-ted  by  I>r.  George  .Suckley.  "N.  Pacific  R.  R. 
Survey,  (iov.  L  I.  Steven^.*"  Fir«*t  catalogued  Febmary  26,  1855; 
again  catalogued  CK-tober  31.  lr?61,  as  No.  5447. 

Hi*.  f?i>M.-imffn  i«  a  rkic  aimfM  iailicz  to  piecer^.  made  up  with  win}S)<  expandetl. 
Skull  has  l*-t  riifhi  tyiujaiJc  *•  nr.  i««>i  oi  richi  z^-gviina,  and  left  half  of 
mandihle.     Parti!  of  «M.i'i[»:taI  aU>u:  f«>rameii  magnum  have  Ix'en  broken  away. 

No  tyjie  dennenat^^l.  A  ta>*!*^  "i  UJ«;«l^urvIIlentd  aci-ompanietf  the  original 
dw-'-ri prion  and  nw  pjiecimfii'?  are  Di»:ntione»J.  3Ivaifurement8  of  the^e  fiw 
Hliccimeii!-  are  sriwn  in  Ali*-n*?*  MoDi'zraph  of  Batj?  of  North  Ameri<"a,  p.  61, 
lK»;o.  There  it  i??  rva«l:ly  rern  that  the  niemsureinents  given  in  the  ori^nal 
ilescription  are  niit  thos*  of  th»-  av«fni;iv  ■•1  the  original  l^ve  epei*imeiii«,  n«»r  do 
they  a;nve  with  those  of  any  f«rticular  ontr.  liut  they  more  nearly  represent 
the  measurements  of  N<*.  ^2S  than  th^-v  do  aiiv  nf  tlie  othen*.  For  that  rea^m 
No.  51*3  is  here  reiranlMl  a^  the  tyi*.  It  may  lie  contende«l,  however,  that  1981 
U'in;^  the  firEft  mentioned  in  the«»rigiual  des^.-ription  hhould  be  taken  aj?  the  type; 
Init  No.  VMl  api«irently  w&^an  altx>h**licand  the  original  description  is  evidently 
lia*^-*!  nii'fn  a  pkin  and  .^kull.  More«»ver.  the  prtater  numlier  of  the  ppecimeiw, 
four,  <-aiiie  from  Fort  Steila^-vioni,  and  thes?e  should  l>e  taken  to  represent  the 
fIKr<ri<*H  Itetter.  Of  the  orifrinal  fivt*  i?i»t?t.'imeni?,  the  type,  No.  523,  No.  522,  a 
Hkin,  and  skullH,  ^V/  and  ViV»  >i?eem  to  K»e  the  only  ones  extant. 

Vespertilio  obscurus  H.  Allen. 

Pnx-.  A«-ail.  Nat.  S<i.  Phila.,  1866,  p.  1^1.  onlen-^l  puhlishetl  August  26, 1866. 

=Myoti8  califomicus  (Audulx)n  and  Haohman  1.     See  Miller,  North  Amer.  Fauiia, 
No.  13,  p.  m»,  Oc'to»)er  1»J,  1897. 

H2if3.  In  alcohol  (skull  not  removed).  Adult  male.  Lower  Califor- 
nia, Mexico.     Collected  by  John  Xantus.     Catalogued  in  1865. 

I^eft  wiuf^  lacking  entirely  and  only  the  Vtones  of  the  right  wing  retnaining. 
The  rent  of  the  Hi>ecinien  is  in  goixl  condition. 

Vespertilio  oregonensis  11.  Allen.     Cotypes. 

Mono>rniph  Batw  North  America,  Smithwmian  Miscell.  Coll.,  No.  165,  p.  61,  June, 
IHCA. 
-  Myotis  califomicus  ( Audulj<jn  and  Bachnian  i.     See  Miller,  North  Amer.  Fauna, 
N«;.  13,  p.  69,  (k'tolKir  16,  1897. 

Four  cotyiHis.     See  Miller,  If/c  cvV.,  p.  33. 
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5402.  Catalogued  earlier  as  No.  4977.  In  alcohol.  Male.  Cape  St 
Lucas,  Lower  California,  Mexico.  Collected  by  John  Xantus. 
Original  number  3895.  Catalogued  May  31  and  later  October,  1861. 
Can  not  be  found. 

5405.  In  alcohol.     Female.     Fort  Yuma,  California.     Collected  by 
Maj.  G.  H.  Thomas,  U.  S.  A.     Catalogued  October  31,  1861. 
Specimen  can  not  be  found. 

5537.  In  alcohol.  Male.  Fort  Yuma,  Calif  ornia.  Collected  by  Maj. 
G.  H.  Thomas  U.  S.  A.  Catalogued  February  6, 1862.  Specimen 
can  not  be  found. 

gVsVS'  Catalogued  earlier  as  No.  4740.  Labeled  "  Ve^pertilw  Oregon- 
ensis  U.  States  Major  Le  Conte."  Catalogued  April  13,  and  No- 
vember 1,  1861;  skull,  March  2,  1898. 

A  iiiumiuitied  skin  with  wings  ppread  out,  in  rather  poor  condition.    Skull 
with  zygomata  broken  and  injured  about  foramen  magnum  and  left  otic  region. 

Myotis  californicus  pallidas  Stephens.    Biol.  Surv.  Coll.    See  p.  291. 
Myotis  yumanensis  saturatus  Miller.     Biological  Survey  collection. 

North  Amer.  Fauna,  No.  13,  pp.  08-69,  October  16,  1897. 

iIIJ8«  Skin  and  skull.  Adult  male.  Hamilton,  Washington.  Sep- 
tember 13, 1889.  Collected  by  Dr.  T.  S.  Palmer.  Original  number 
392. 

Well-made  skin  in  goo<l  condition;  skull  perfect. 

Vespertilio  tenuidorsalis  H.  Allen.     See  p.  291. 

Myotis  thysanodes  Miller.  Biological  Survey  collection. 

North  Amer.  Fauna,  No.  13,  pp.  80-85,  pi.  i,  fig.  5;  pi.  ii,  fig.  5;  figs.  116,  126, 
locf,  16-17  in  text,  October  16,  1897. 

29827.  In  alcohol  (skull  not  removed).  Adult  female.  Fort  Tejon, 
California.  July  5,  1891.  Collected  by  Dr.  T.  S.  Pahner.  Origi- 
nal number  285. 

Specimen  in  good  condition;  skull  not  removed. 

Vespertilio  volans  H.  Allen. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  282,  ordere<l  published  August  28,  1866. 
=  Myotis  californicus  (Audubon  and  Bachman).    See  Miller,  North  Amer.  Fauna, 
No.  13,  p.  69,  Octol)er  16,  1897. 

/t/o-  i"  alcohol  (lost),  and  skull.  Cape  St.  Lucas,  Lower  Cali- 
fornia, Mexico.  Collected  by  John  Xantus.  Catalogued  October 
31,  1861;  skull,  March  1,  1898. 

The  alcoholic  specimen  can  not  be  found;  skull  perfect. 
Dr.  H.  Allen  had  but  one  specimen,  designated  by  number. 

Vespertilio  yumanensis  H.  Allen.     Cotypes.     See  page  291. 
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Genus  PIPISTRELLUS. 
Pipistrellus   hespenis  australis  Miller.        Biological  Survey  coll. 

North  Amer.  Fauna,  No.  13,  p.  90,  October  16,  1897. 
52112.  In  alcohol   (skull   not  removed).     Adult  female.     Barraiica 
Ibarra,  Jalisco,  Mexico.     May   14,  1892.     C!ollected  by   E.  W. 
Nelson.     Original  number  2014. 

Specimen  in  fair  condition;  vu<cera  protrading  and  somewhat  mutilated ;  ri^t 
hunieru.s  broken;  skull  not  removed. 

Pipistrellus  camortae  Miller. 

Proo.  V.  S.  Nat.  Mm?.,  XXIV,  No.  1269,  p.  779,  May  28,  1902. 

111897.  In  alcohol  (skull  removed).     Adult  male.   *  Kamorta,  Nico- 

har  Islands.     February  12,  1901.     Collected  by  Dr.  W.  L.  Abbott 

Catalogued  August  17,  1901. 

Alcoholic  ill  ^ood  condition;  ekull  slightly  injured  just  above  the  foramen 
magnum. 

Pipistrellus  cinnamomeus  Miller.         Biological  Survey  collection. 

\*Toc.  Ai-ad.  Nat.  Sci.  Phila.,  1902,  pp.  390-392,  September  12,  1902. 
1(K)281.  Skin    and    skull.     Adult    female.      Montecristo,    Tabasco, 
Mexico.     Mav  4,  UKKK     Collected  bv  E.   \V.   Nelson  and  E.  A. 
Goldman.     ( )riginal  numl>er  14136. 

Well-made  s^kin  in  p«hkI  condition;  Fkull  perfect. 

Scotophilus  hesperus    H.  Allen. 

Mont>4:raph  North  American  Bat^,  Smithsonian  Miseell.  Coll.,  No.  165,  p.  43, 

June,  \Siy4. 
1= Pipistrellus  hesperus  (H.  Allen).     See  Miller,  North  Amer.  Fauna,  No.  13, 

p.  SS.  OctobiT  16,  1SV*7. 

aSV.w.  In  alcohol  (skull  removed).  Adult  male.  Old  Fort  Yuma, 
Sjui  Oioiro  County,  California.  1^55.  Collected  by  Maj.  G.  H. 
Thomas,  V.  S.  A.     Catalogued  October  31, 1861:  skull,  May  3, 189i<. 

Hair  on  lower  l«ck  and  belly  sloughed  off:  otherwise  alcoholic  in  good  con- 
dition; skull  with  ivntral  part  oi  each  zygoma  broken  out,  right  orbital  region 
and  riirht  side  of  r\^trum  injure*!. 

Tliis  siHvimon  may  l»e  v\>nsidf  re«i  a?  the  type  because  it  is  the  first  one  men- 
tiomnl  in  the  list  of  thnv  individual?  that  I>r.  H.  Allen  gives,  and  the  only  alco- 
holic juuimi:  thom.  Miller  [North  Anu-r.  Faima,  No.  13,  p.  88]  has  definitely 
clmsiMi  the  alnno  sj^einmen  a^  the  type.  Again.  Miller  and  Rehn  [l*roc.  Bo«t 
Soc.  Nat.  Ili-'t.,  XXX.  y.  2M*]  reg-anl  Old  Fort  Yuma,  California,  as  the  type- 
K>ealit\ .  The  other  two  of  the  anginal  thrve  specimens  Nos.  5509  and  5910> 
I'unie  trom  l\v!^>  Cr^vk,  Kern  Cumtv.  C^alifomia,  and  are  drv  ekins. 

Pipistrellus  minusculus  Miller. 

rnv.  \Vasl\.  Aead.  Sm.,  11.  p.  t>47.  tig.  4:.^.  Der-ember  2S,  1900. 
vS4oOO.   In  aloi>hol  ^<kull  removed).     Adult   female.     Mount  Coffee, 
LilHMJa,   Wot    Africa.     Mav,  1^^.      Collected  bv  O.    F.   Cook. 
Ualovriicd  April  II,  Ix^. 

K\»hoUe  in  gvXHl  »>vmlition  except  for  an  area  of  sloughed  hair  on  back;  fikuU 
vt. 
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Pipistrellus  subflavus  obscurus  Miller.         Biological  Survey  coll. 

North  Amer.  Fauna,  No.  13,  p.  93,  October  16,  1897. 

67723.    Skill  and  skull.      Adult  female.      Lake  George,  Warrea 
County,  New  York.     September  6, 1894.     Collected  by  Dr.  W.  K. 
.  Fisher.     Original  number  198. 

Well  made  skin  in  good  condition;  skull  perfect,  except  for  abeence  of  poste- 
rior portion  of  left  mandibular  ramus. 

Pipistrellus  subulidens  Miller. 

Proc.  Wash.  Acad.  Sci.,  Ill,  p.  134,  March  26,  UK)1. 

1()475S.    In  alcohol    (skull    removed).      Adult   female.      Sirhassen 
Island,  Natuna  Islands.     June  3,  19(K).     Collected  by  Dr.  W.  L. 
Abbott.     Catalogued  December  18,  1900. 
Alcoholic  in  good  condition:  skull  i>erfect. 

Genus  EPTESICUS. 
Vespertilio  fuscus  bahamensis  Miller.  Biological  Survey  coll. 

North  Anier.  Fauna,  No.  13,  pp.  101-102,  figs.  24rt,  25«,  266,  October  16,  1897. 
=rEptesicus  fuscus  bahamensis  (Miller).     See  Miller  and  Rehn,  Proc.  Bost.  Soc. 
Nat.  Hist,  XXX,  p.  260,  December,  1901. 

70537.  In  alcohol  (skull  not  removed).  Adult  male.  Nassau,  New 
Providence,  Bahama  Islands.  Spring,  1894.  Collected  by  C.  J. 
Maynard. 

Spei'imen  in  gomi  condition;  skull  not  removed. 

Scotophilus  miradorensis  H.  Allen.     See  page  291. 

Genus  NYCTICEIUS. 
Nycticea  crepuscularis  Le  Conte.     Cotypes. 

M'Murtrie*s  Cuvier,  Animal  Kingdom,  I,  p.  432,  1831. 
ssNycticeius  humeralis  (Rafinesque).     See  Miller,  North  Amer.  Fauna,  No.  13, 
p.  24,  Octobt^r  16,  1897. 

4735  and  4736.  Skins  with  skulls  inside.  *'  U.  States,  Maj.  Le  Conte." 
Catalogued  April  13,  1861. 

Sl>ecimens  in  iKX)r  condition. 

These  specimens  are  regarded  as  cotypes,  more  from  tradition  than  anytliing 
else.  There  is  nothing  in  the  early  description  to  show  that  they  are  cotypes. 
They  were  presented  to  the  Museum  years  ago  by  Major  I>e  Conte  as  typical,  or 
perhaps  as  original  specimens.  The  specimens  lx*ar  two  old  labels  each,  one 
marked  *^CrejmsriUani<,''  the  other  *'Ve»pertUio  ^creptufculuriXf*  ^*  each  in  dif- 
ferent handwriting.  The  latter  is  prolmbly  Secretary  Baird's  handwriting  and 
seems  to  l)e  identical  with  that  of  the  entry  in  the  catalogue. 
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Genus  RHOGEfeSSA. 

RhogeCssa  gracilis  Miller.  Biologpical  Survey  oollection. 

North  Amer;  Fauna,  No.  13,  pp.  126-128,  pi.  i,  figs.  7, 12;  text  fig.  406,  October  16, 
1807. 

70694.  In  alcohol.  Adult  male.  Piaxtla,  Puebla,  Mexico.  Novem- 
ber 24,  1894.  Collected  by  E.  W.  Nelson  and  E.  A.  Goldman. 
Original  number  7()99. 

Specimen  in  fair  condition;  right  hmneros  and  ulna  broken;  skull  attached 
to  body,  but  separated  from  skin. 

Rhogeessa  minutilla  Miller. 

Proc.  Biol.  Soc  Wash.,  XI,  p.  139,  May  13,  1807. 

63216.  Skin  with  skull.  Adult  male.  Margarita  Island,  Venezuela. 
July  8, 1896.  Collected  by  Maj.  Wirt  Robinson,  U.  S.  A.  Orig- 
inal number  463.     Catalogued  March  25,  1896. 

Skin  in  good  condition.  Skull  with  zygomata  broken  away;  audital  bullffi 
missing  and  |)oster]or  basal  portion  injured. 

Rhogeessa  parvula  H.  Allen.     See  page  292. 

Rhogeessa  tumida  H.  Allen. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  286,  ordereil  published  August  28,  1866. 

84021.  Skull.  Adult  male.  Mirador,  Vera  Cr.uz,  Mexico.  Collected 
by  Col.  A.  J.  Grayson,  U.  S.  A.     Catalogued  March  1,  1898. 

The  skin  is  said  to  be  in  alcohol,  but  can  not  be  found;  skull  complete  exi^ept 
for  the  loss  of  both  malar  bones. 

The  8i>ecinien  is  accompanied  by  these  two  notes  signed  G.  S.  M.  [iller],  jr. 

"In  the  orig.  descr.  the  number  of  this  sp.  is  said  to  be  8195.  This  is  an  error. 
[This  number  in  the  Museum  catalogues  does  not  refer  to  a  bat;  it  may  Ik?  an 
original  number.]    Specimen  rec^taloguetl  3.1.98." 

"There  is  no  doubt  that  this  is  the  type  skull.  It  was  returned  by  H.  A.[llen] 
with  no.  given  in  orig.  descr." 

Genus  LASIURUS. 
Atalapha  semota  H.  Allen. 

Proe.  IT.  S.  Nat.  Mus.,  XIII,  No.  807,  p.  178,  Septemlx*r9,  1890. 
=Lasiurus  semota  (H.  Allen).     See  Miller,  Bull.  U.  S.  Nat.  Mus.,  No.  57,  p.  222, 
June  29,  1907. 

15631.  Ill  alcohol  (skull  not  removed).  Adult  female.  Hawaiian 
Islands.     Collected  by  Valdemur  Ktiudscu.     Catalogued  January 

4,  1887. 

Specimen  in  good  con<lition. 

No  type  designated.  The  above  si^ecimen  is  selected  as  the  type,  because  a 
great  part  of  the  description  is  bastni  upon  it.  A  table  of  measurements  is  given 
of  it;  it  heads  the  list  of  nine  sixviuiens,  is  the  first  specimen  mentioned  by 
Dr.  H.  Allen,  and  it  is  the  only  one  that  he  considers  a  **  perfect  adult  specimen." 
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Atalapha  teliotis  H.  Allen. 

Proc.  Amer.  Philos.  Soc.,  XXIX,  p.  5,  April  10,  1891. 
=La8iuru8  borealis  teliotis  (H.  Allen).     See  Miller,  North  Amer.  Fanna,  No.  13, 
p.  110,  October  16,  1897. 

84555.  In  alcohol  (skull  removed  and  lost).  Probably  from  the  south- 
ern part  of  California.  Sent  to  Dr.  H.  Allen  by  Dr.  J.  G.  Cooper, 
of  the  California  Academy  of  Sciences.  It  was  not  catalogued  until 
April  27,  1898. 

As  Dr.  H.  Allen  remarks  in  the  original  description,  the  specimen  is  in  poor 
condition.  The  skin  of  the  head  has  lK»en  split  open  in  order  to  take  out  the 
skull;  most  of  the  hair  has  sloughe*!  from  the  back. 

No  type  designated.  It  was  uni<jue  at  the  time  of  the  description.  The  above 
has  always  l)een  regarded  as  the  spwimen  that  Dr.  H.  Allen  had  and  answers  to 
his  desi'ription  in  so  far  as  condition  is  conceme<l.  It  bears  an  original  label 
marked  ''Atahpha  Miotisj  Cal.  Acad.  U.  S.*' 

Genus  DASYPTERUS. 

Dasypterus  floridanus  Miller. 

Proi!.  Acad.  Nat.  8ci.  Phila.,  1902.  p.  392,  issued  September  12,  1902. 
111379.  Skin  and  skull.     Adult  female.     Lake  Kissimmee,  Florida. 
March  28,  1901.     Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.     Orig- 
inal number  5183.     Catalogued  June  28,  1901. 

Well-ma<le  skin  in  good  condition;  skull  perfect. 

Lrasiurus  intermedius  H.  Allen.     See  page  292. 

Genus  CORYNORHINUS. 
Corynorhinus  macrotis  pallescens  Miller.     Biological  Sun^ey  coll. 

North  Amer.  Fanna,  No.  13,  pp.  52-53,  pi.  in,  fig.  2;  fig.  10  in  text,  October  16, 
1897. 

60534  (not  05534,  as  in  original  description).  Skin  and  skull.     Adult 

female.     Keam  Canyon,  Navajo  County,  Arizona.     August  3, 1894. 

Collected  ])y  Dr.  A.  K.  Fisher.     Original  number  1715. 

Well-made  nkin  in  good  condition.  Skull  in  four  fragments,  the  largest  includ- 
ing part  of  tiie  frontals  and  the  right  parietal,  two  fragments  of  maxillaries 
bearing  three  and  five  teeth,  respectively,  left  mandibular  ramus  intact. 

Genus  KERIVOULA. 
Kerivoula  depressa  Miller. 

Proc.  Biol.  Soc.  Wash.,  XIX,  p.  64,  May  1,  1906. 

ilfll*  i"  alcohol  (skull  removed).  Adult  female.  Biapo,  Carin 
Hills,  northeast  Tounghoo,  southern  Burma.  Collected  by  L.  Fea. 
Original  number  29.  Catalogued  May  2,  1890;  skull,  February  4, 
1904. 

Alcoholic,  in  good  condition;  skull  perfect. 
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Kerivoula  engana  Miller. 

Prrx:.  T'.  >.  Nat.  Mas.,  XXX,  No.  1471',  p.  8K,  Jane  4,  1906. 

141^>:f<).  In  aK-fihoI  (skull  removed).  Adult  male.  Pulo  Dua.  EngrnDO 
Island,  we^t  c^^ast  of  Sumatra.  November  3,  1904.  Collected  by 
Dr.  W.  L.  Ab^iott.     Original  number  3766.     Oatalogoed  July  19, 

Alrrjholir.  in  ^Kid  conditu»n:  gkull  perfect. 
Kerivoula  minuta  Miller. 

Hrrxr.  Aca^l.  Nat.  «yn.  Phila..  1K9S,  p.  321,  Jaly  12,  liWS. 

83547.  I n  alrobol  (>kull  removed).  Adult  male.  Trong'  (or  Tarang), 
lower  Siani.  Septemfjer,  I^Ih;.  Collected  by  Dr.  VT.  L.  AWwtt. 
Catalogued  April  2?^.  1*^97. 

Alcjholii-,  in  trrxjrl  oin^iitioii:  -kuU  fierfect. 

Genus  PHONISCUS. 
Phoniscus  atrox  Miller. 

Pro<\  Biol.  S^.  \Va.-h..  XVIII,  Decern  I  .er  9,  1905,  p.  230. 

123141.  In  ak-ohol  (skull  removed).  Adult  female.  Vicinitv  of  the 
Kateniaii  Kiver.  east4'rn  Sumatni.  Septemljer  9,  1903.  Collected 
))y  Dr.  \V.  L.  Ablx)tt.  Original  numl^er  2781.  Catalogued  Jan- 
uary 24,  li*<»4. 

Alcoholic,  in  jrtxxl  (-(>n<Htion:  nkull  jierfect. 

Genus  ANTROZOUS. 
Antrozeius  minor  Miller.  Biolo^cal  Suney  collection. 

Prof.  Acad.  Nat.  Sci.  Phila.,  lfH>2,  pp.  :is9-:J90,  September  12,  1902. 

7H0%.  Skin  and  skull.  Comondu,  Lower  California,  Mexico.  Sep- 
tonil>or  L>0,  LS1»:>.     Collected  by  J.  E.  McLellan. 

Well-made  skin  in  ^«mm1  condition,  except  for  .«light  mutilation  of  bonler^f 
interfeinoral  nienibrane.  Skull  huks  entire  Uwjil  (M>rtion  of  brain-i-siee,  other- 
wise J  ►effect. 

Antrozous  pallidas  pacificus  Merriani.  Biological  Survey  coll. 

Proc.  Biol.  Soc.  Wash.,  XI,  p.  ls<j,  July  1,  1S97. 

29815.  In  alcohol  (skull  not  removed).  Adult  female.  FortTejon, 
California.  June  28,  1891.  Collected  by  Dr.  C.  Hart  Merriam. 
Original  nunilier  20S. 

S|>eciinen  in  fair  condition:  hair?  on  hack  slippinjr;  skull  not  removed. 

Vespertilio  pallidas  Le  Conte. 

Proc.  Acad.  Nat.  vSci.  Phila.,  Vll,  j>.  437,  this  pai>er  was  rejwrted  favorably  for 
puhlication  Decend)er  25,  1855. 
==Antrozous  pallidas  (Le  Conte).     See  II.  Allen,  Monograph  Bats  of  North  Ame^ 
ica,  Smithsonian  Miscell.  Coll.,  No.  1^>5,  p.  68,  June,  1864. 

',nd  5467.  Skin  without  skull.     El  Paso,  Texas,  1851.     Collected 
J.  II.  Clark  during  the  U.  S.  and  Mexican  Boundary  Survey. 
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The  specimen  is  entered  in  the  Museum  catalogue  twice:  First  on 
May  19,  1853,  as  No.  152,  and  having  skull  No.  1134,  which  is  now 
lost.  This  entry  was  made  as  a  deposit,  ^'Dep."  Second  as  No. 
5457,  with  original  number  marked  152  and  no  skull  number  indi- 
cated; column  for  date  marked  "8-11.34  (i?)." 

Specimen  in  good  condition,  recently  made  into  a  modem  study  skin. 

Dr.  Harrison  Allen,  loc  ci/.,  p.  69,  in  second  table,  regarded  this  specimen  as 
the  tyi)e.  Baird,  U.  S.  and  Mexican  Boundary  Survey,  Report,  II,  1859,  p.  5, 
writes  "the  one  described  by  Major  Le  Conte  was  taken  at  El  Paso." 

Family  MOLOSSID.E. 

Genus  NYCTINOMUS. 

Nyctinomus  antillularum  Miller. 
Proc.  Acad.  Nat.  Sci.  Thila.,  1902,  p.  398,  September  12,  1902. 

11318S.  In  alcohol  (skull  removed).  Adult  male.  Roseau,  Dominica, 
West  Indies.  August  6,  1901.  Collected  by  H.  Selwyn  Branch. 
Catalogued  February  6,  1902. 

Alcoholic  in  goo<l  condition;  skull  perfect. 

Dysopes  aurispinosus  Peale. 

U.  S.  Exploring  Expedition,  VIII,  Mammalia  and  Ornithology,  p.  21,  1848. 
=Nyctinomus  macrotis  (Gray).     See  Dobson,  Catalogue  Chiroptera  British  Mu- 
seum, p.  485,  1878. 

3726.  Skin  preserved  in  alcohol.  Adult  male.  Peale  says:  ''This 
remarkable  bat  flew  on  board  the  U.  S.  ship  Peacock,  off  the  coast 
of  Brazil,  on  the  18th  of  November,  when  the  ship  was  alx)ut  one 
hundred  miles  from  land,  south  of  Cape  St.  Roque."  This  speci- 
men is  undoubtedly  No.  3726,  catalogued  December  20,  1859,  as 
Molofii<UrH  aurUpinoKus  from  Brazil.  It  was  recatalogued  as  No.  5476, 
October  31,  1861.  There  is  no  record  of  a  skull  in  either  of  the 
entries. 

The  specimen  was  a  dry  skin  until  September  27,  1899,  when  it  was  placed  in 
alcohol  by  Mr.  Gerrit  S.  Miller,  jr.,  who  made  a  note  of  the  color  at  that  time, 
viz,  **  belly  wood  brown,  back  between  wood  brown  and  russet.  9,  27,  '99.**  It 
is  in  good  condition. 

Type  not  designated  by  number,  but  there  is  not  the  slightest  doubt  that  this 
is  the  specimen  mentioned  by  Peale. 

Nycticea  cynocephala  Le  Conte. 

McMurtrie's  Cuvier,  Animal  Kingdom,  I,  p.  432,  1831. 
=Nyctinomus  cynocephalus  (I^  Conte).     See  Miller,  Proc.  Bost  See.  Nat.  Hist, 
XXVIII,  p.  218,  March,  1898. 

4742.  Skin  with  skull  inside.     Collected  by  Major  J.  E.  Le  Conte, 

probably  on   the  I^e  Conte  plantation,  near  Kiceboro,  Georgia. 

Catalogued  April  13,  1861. 

Skin  in  good  condition,  but  with  wings  spread  out. 

No  type  designated.  The  above  seems  to  be  an  original  specimen,  and  has 
^* Cynocephalus^^  written  on  two  old  labels,  and  is  so  entered  in  the  catalogue. 


i^v 


•  :>:      *MJL^-TJ^\  >tij  r.  :<-••:  -ioIL  October  15. 1902. 


.'Lk*rrt*\f  .i/r#».  •*  •ii'.i'jii    -ci^   > 


tir^crt:::::.!  r=ic 


\3 


yL.ra  im-'.''.  A*r.*    r  *■  ^l  .t-:i»*r-j'i.  J.-l  _        •  Xsi,  M'S..  3Co.  -!■>.  p.  171,  Maitfa 


««. 


-srJCj-nruvci:!.*  ^epnsRrt      ••  tr:        -^^  X-L^r".  rTTf.  Ei-:^  >:*.  Wirfi,.  XV..  p. 

\\\\\.  I'.   *u'xcr..    rc::..   r'r^ij'.v^i  .     Imiaaiire  femftk-.     California 
«rXA/r  -••Tk.hv  L''<  iLr.--»-  .    V-.l^'T'^i  h-v  J«>bn  Mullmo.     Alcoholic 

>-jT. :j..,^   _-.  ii."   -.o.  'j.'i-  rf.irr-  -'.muLei  tzti  "^kzH  '^slv  extrarted  from 
V.5,  -f  :.-4i.    •£-...>  Ji  ^  •  it    ''r.t:_-.  c    r.;rii  rrr-ittr-l    Vcie  i»]Kt.  an^i  right  half 

/    '  r-iiar  ..:,vr  •:.-  t*  --  la^  t;:*^  — ^  *'    -^  A„«e!i.  Brill  Aid€T.  Mo*.  Nmi.  HisL, 

Nyctinomus  orthotis  H.  Al>r.. 

i^ii'. '  '*? K  i f J  *  pr<-rfr rreii  i n  ^i^ju^A  ai£>i  >kul  1 .  .Spanish towiu  Jamaicsu 
UV-t  Ifi^Jif-.'  Coll^rctf^i  hr  W.  T.  Maixh.  Probablv  August,  18»i8. 
Skin  'tital'^^ied  Mav  4.  Ivi'.^:  *kisll.  Aocrusl  17,  1^H>^. 

':^.ii'.u  '::.  '^*¥A  /y^ryiiri'-r.:  a  ir»>-:  •'.•-i!  •  :  :h*-  [••^eri'T  |«rts  ••£  the  hktill  bmken 

Nyctinomus  pusillus  Miller. 

fV.- .  J',.o.   .w^  .  Wa-h..  XV.  p.  24-..  r»^^m'-^T  1^.  I<5i1f?. 

VhW'i'  l'»  alcohol  <.«»kull  reniovedi.     Adult  female.     Aldabra  Island, 

Indian  Or-^-an.     ColkitM  bv  Dr.  W.  L.  Ablx)tt.     Ak-oholic  cata- 

loi^ijiid  June  H<i.  1*^1^:^:  skull.  February  li\  li*«H». 

AI'';Jioli':  in  'ji*i*A  «*on«litiori:  \A\  half  •»!  i<»>t#'rii»r  part  of  brain-case  of  fikoll 
lir'/k«'fj  away, 

Tvf^-  'l*-<-itfTiaf«r<l  hy  No.  j^'.ii,  an  errr^r  for  *^:-^ 

Nyctinomops  yucatanicus  Miller.  Biological  Survey  collection. 

VfiH-.  Arail.  Nat.  S<i.  PJ.ila.,  H^J2.  i^p.  393-3f*o.  September  \1,  1902. 
Nyctinomus  yucatanicus  Olilh^r; . 

lOhHW',.  Skin  and  skull.  Adult  female.  C'hiehenitza,  Yucatan,  Mex- 
ico. Fi'hnmrv  l^  llioi.  Collected  bv  E.  W.  Nelson  and  E.  A. 
(bildmaii.     Ori^nnal  number  14:»2l. 

VVi'll  niadf;  Hkin  in  ^rrxxi  conilition;  skull  jHTfect. 
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Genus  MOLOSSUS. 
Molossus  nigricans  Miller.  Biological  Survey  collection. 

Proc.  Acad.  Nat  Sci.  Phila.,  1902,  pp.  395-396,  September  12,  1902. 

90941.  Skin  and  skull.     Adult  male.     Acaponeta,  Tepie,  Mexico. 

August  2,  1897.     Collected  by  E.  W.  Nelson  and  E.  A.  (xoldman. 

Original  number  11433. 

Well  made  skin  in  good  comiition;  skull  perfect,  exeept  for  absence  of  right 
angular  prot^esH  of  mandible. 

Molossus  pretiosus  Miller. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  396,  September  12,  1902. 

102761.  Skin  and  skull.  Adult  male.  La  Guaini,  Venezuela.  July 
13,  1900.  Collected  by  Maj.  Wirt  Robinson,  U.  S.  A.,  and 
Dr.  M.  W.  Lyon,  jr.  Original  number  106.  Catalogued  Septem- 
ber 20,  1900. 

Woll-ma<le  skin  in  good  condition;  skull  perfect 

Molossus  pygmseus  Miller. 

Prr>c.  Biol.  Soc.  Wash.,  XIII,  p.  162,  October  31,  1900. 

102104.  In  alcohol  (.skull  removed).  Adult  female.  In  an  attic  of  a 
house  near  Willemstad,  Curavao,  West  Indies.  January  16,  1900. 
Collected  by  I^on  J.  Guthrie.     Catalogued  May  22,  1900. 

Alcoholic  in  goo<l  condition;  skull  i>erfect. 

Order  PRIMATES. 
Family  LEMITRII).T<:. 

Genus  NYCTICEBUS. 
Nycticebus  bancanus  Lyon. 

Prcx-.  r.  S.  Nat.  Muh.,  XXXI,  No.  1494,  p.  5:i6,  Noveml)er  9,  1900. 

124907.  Skin  and  skull.  Adult  female.  Klabat  Bav,  island  of 
Banka,  east  of  Sumatra.  June  24,  1904.  Collected  by  Dr.  W.  L. 
Abbott.     Original  number  3432.     Catalogued  December  5,  1904. 

Well-ma^ie  skin  in  good  condition;  skull  perfect 

Nycticebus  borneanus  Lyon. 

Proc.  U.  S.  Nat.  Mus.,  XXXI,  No.  1494,  p.  535,  pi.  xiii,  fig.  4,  November  9, 
1906. 

142234.  Skin  and  skull.     Adult  male.     Along  the  Sakaiam  River,  a 

tributary  of  the  Elapuas  River,  Sanggau  district,  western  Borneo. 

August  15,   1905.     Collected  by  Dr.  W.  L.  Abbott.     Original 

number  4322.     Catalogued  January  20,  190(5. 

Well-made  skin  in  good  condition;  skull  perfect,  except  small  upper  right 
incisor  broken  off  at  alveolus. 
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Nycticebus  coucang  natunae  Stone  and  Behn. 
Proc.  Aca*i.  Xmi.  Si-i.  PhiljL.  1902,  j..  140,  Jane  4,  1902. 

=N3rcticebu8   natmue     Stone  ari«i  Kehn ).      See  Lyon,  Proo.  U.  S.  Nat.  Mus., 
XXXI.  No.  14<M.  p.  .x^.  Xoveiiiljer  9,  1906. 

1(4591^.  Skill  and  skull.  Adult  male.  Bunguran,  Natuna  Islands. 
July  2*^.  W^nK  Collected  bjr  Dr.  W.  L.  Abbott.  Original  num- 
ber Hiii'.     Catalocrued  December  15,  1900. 

Well-niaiJf  skin  in  p^oi  o".n«iition:  skull  perfect. 

Family  CALLITKICHID.E. 

Genus  LEONTOCEBUS. 

Midas  elegantulus  Slack. 

PrcK-.  AcaJ.  Nat.  Sci.  Phila..  lv>l,  p.  4i>3,  onierwl  printed  December  HI,  1861. 
=L.«ontocebus  nifi venter    <  irav  ■■. 

iSVtV-  ^>kiii  and  skull.  Adult  male.  Amazon  River.  Collected  by 
Lieut.  W.  L.  Hemdon.  U.  S.  X.  Skin  i^talogued  between  Novem- 
ber 18,  1n61.  and  Felmiary,  lSt>2:  skull,  March  12,  1900. 

Skin  with  tip  of  tail  mir^ing  and  skull  with  grt'ater  portion  of  the  occipital 
bone  hn^kon  away:  s|iei'imen  nthfrwin*  iV»niplete  and  in  good  condition. 

Type  not  dts^ignated  by  number.  Thi-  aU  ►ve  in  the  only  specimen  in  the  col- 
lection with  the  data  of  "tht*  typi*-il  sjieinmen.** 

Familv  CEBID.E. 

Genus  ALOUATTA. 
Alouatta  palliata  mexicana  Merriam.     Biologii*al  Survey  coUet*tion. 

FrtK-.  Biol.  S<x\  Wash.,  XV.  p.  r>-    Manh  -Ji,  !«>.>. 

7931♦^.  Skin  and  skull.  Adult  mule.  Minut  it  Ian,  Vera  Cruz,  Mexico. 
April  23,  ISM.     C'olUHtod  }>y   K.  W.  Nelson  and  E.  A.  Goldman. 

Oriifiniil  nunil)er  1*.V)1. 

Well-made  skin  in  ito^-hI  iiaidition:  skull  jKTitvt,  except  for  slight  injury  to 

angle  of  right  mandibular  nimus. 

Familv  C'ERC'OPITIIECID.E. 

Genus  MACACA. 
Macaca  adusta  Miller. 

Prcx-.  U.  S.  Nat.   Mus.,  XXXIX,  No.  14:U>,  p.  .V>i»,  pis.  xiii,  fig.  2;  xiv,  fig.  2; 
XV,  fig.  2;  XVI,  tig.  2;  February-  3.  1^X>>. 

124023.  Skin  and  skull.  Adult  malt'.  Chauipang,  Tenasserim. 
Dereni))er  22,  ll»03.  Collected  by  Dr.  W.  L.  Abbott.  Original 
number  21»29.     CataloguodJuly  20,  llHM. 

Well-ma<le  skin  in  goal  <-<mtlition:  skull  |H^rt\i*t. 
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Cynomolgus  mindanensis  apoensis  Mearns. 

Proc.  U.  S.  Nat.  Miis.,  XXVIII,  No.  1402,  p.  429,  May  13,  19a5. 
=Macaca  mindanensis  apoensis  (MeafbM). 

125321.  Skin  and  skull.  Adult  female.  Mount  Apo  (altitude  of 
6,000  feet),  southern  Mindanao,  Philippine  Islands.  June  25,1904. 
Collected  by  Dr.  E.  A.  Mearns,  U.  S.  A.  Original  number  6670. 
Catalogued  December  14,  1904. 

Well-made  skin  in  good  condition ;  skull  perfect. 
Macaca  broca  Miller. 

Pro(^  I'.  8.  Nat.  Mm*.,  XXIX,  No.  1436,  p.  558,  February  3,  1906. 

iilio-  Skin  and  skull.  Adult  male.  Along  the  Sapagaya  River, 
northeastern  Borneo.  November  21,  1887.  Collected  bv  C.  F. 
Adams.     Skin  catalogued  December  2,  1890 ;  skuH,  December  5, 

1890. 

Well-made  skin  in  f?ood  condition ;  skull  perfect 

Cynomolgus  cagayanus  Mearns. 

Proi\  U.  S.  Nat.  Mus.,  XXVIII,  No.  1402,  p.  431,  May  13,  1905. 
= Macaca  cagayana  (Mearns). 

125325.  Skin  and  skull.     Adult  male.     Cagayan  Sulu  Island,  Sulu 

Sea  (near  Borneo).     February  25,  1904.     Collected  by  Dr.  E  A. 

Mearns,  U.  S.  A.     Original  number  5771.     Catalogued  December 

14,  1902. 

Well-made  skin  in  fair  condition  ;  several  bare  spots  on  arms  and  legs  and  on 
belly ;  originally  preserved  for  some  months  in  alcohol,  but  now  a  dry  skin. 
(See  under  heading  ** Color"  in  the  original  description.)  Skull  perfec^t  except 
loss  of  right  r,,  ij,  and  left  i*. 

Macacus  fuscus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXVI,  No.  1317,  p.  476,  Febniary  3,  1903. 

114ir)4.  Skin  and  skull.  Old  male.  Simalur  Island,  northwestern 
Sumatm.  November  20,  1901.  Collected  bv  Dr.  W.  L.  Abbott 
Original  number  1348.     Catalogued  August  26,  1902. 

Well-made  skin  in  good  condition ;  skull  })erfect. 

Macaca  insulana  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXIX,  No.  1436,  p.  560,  February  3,  1906. 

104441.  Skin  and  skull.     Adult  male.     Chance  Island,  Mergui  Archi- 
pelago.    January    1,    1900.     Collected    by   Dr.   W.    L.    Abbott. 
Original  number  199.     Catalogued  November  0,  1900. 
Well-made  skin  in  good  condition;  skull  |)erfec!t. 
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1:5:-^:^*.  ^-ilft  Add  -kuIL  Adtik  nale.  Ptotar  (aldtnde  1,900  feet), 
Mirj.'iA.iao.  Pfc3:ippci^  I«bi»i-.  An^ni^  ^.  1^>3.  Collected  by 
I>r.  K.  ,\.  M*:*!Ti-.  I'.  ->.  A.  Orijrin^  nomher  562i>-  CaUlc^ed 
Apr  J  -'.  :>4. 

W-:.-^.ui:-  •clu  li.  iLr  ^oihar.Q:   ^^rf  «pn<#  •«  foreheail  mkI  aniM*;  skull 


pagensis  Millar. 
-fi.::.-.  -liT.  M>*-::.  O-l-.  XLV.  N  ..  :43:».  j..  ^l.  November  d,  1«K. 

l'Jh<»'4.  Skin  2iod  -kiiiL  Adult  frUdde.  South  Pagi  Island,  off  west 
'Xisft  of  Mimaitni.  Xovember  17.  H^riL  Collet-ted  l>v  Dr.  W.  L 
Ab'fc/it.     Oricrinail  riiinjh^r  :?C^5.     ( alalogiied  July  31,  11*03. 

Macacus  phaeura  Mi!l«^r. 

l:fl'*7«».  >kiri  and  ^kuil.     Adult  nv^h-.     Sui>«i   Bay.  Nias  Island,  off 
we-t  ««i«i-t  of  Sumatra.     Mani-h  -J**.  lJ»«i3.     Collected  bv  Dr.  W.  L. 
AMx>tt.     Orig^iiial  nuni>jer  j:^:*!*.     C^talojjued  Au^.st  2,  1VH»3. 
W*-;;.rr-ii«*> -kin  in  fi^--«i  .■^.ri'iitir^'n:   »tali  j*-rfert.  except  phot  h« »le  in  hwe  of 

Macacus  pumilus  Milkr. 

Pnv.  \Va.-h.  A.:a»l.  >•  i..  II.  {..  241.  Angn^  3\  \9CVi. 

loicv.i.  Skill  and  skull.  Adult  niale.  Pulo  Bunoa,  Tambelan 
I-land-.  Snith  China  S-a.     Auini>t  •».   l>Jn».     Collected  by  Dr. 

\V.  L.  AbU>tt.     Catalrnrued  •Ianuar\'  19.  lii<>j. 

'^  • 

\V«,'Il-rfiibl*-  -kin  in  ^ff-l  *ttii*\ii\"U  :  sknli  i^ien'ect :  aniild  specimen,  teeth  worn, 
*-«[j<-<iaily  x\i*-  r-aiiint-«,  th»-  left  Imw^-f  «»ne  •»(  whirh  i?  Irnst  from  ajje,  and  the  two 
ini'ldl*-  lowf-r  in<'i««»rs  alr*t»  liff^t  fn^in  a*?*-. 

Cynomolgus  suluensis  Meams. 

IT'^-.  U.  >.  Nat.  Mil-.,  XXVIII,  Xo.  14^2,  p.  4^\  May  1,%  1905. 
—  Macaca  suluensis    M«-am.S/. 

I'lryyr^^,  Skull  (no  >kin).  Adult  male.  Foot  of  Crater  Lake 
Mountain,  i>land  of  Sulu.  Philippine  Islands.  November  16, 1903. 
Collected  »»y  Dr.  K.  A.  Meams.  l\  S.  A.     Ori^nal  number  5750. 

Catalo^^-iH'd  I)ecemlM*r  14,  r.*o4. 

Skull  i^Tleri,  «*xr-ept  .slight  «leforniity  «•!*  in<'i>or?. 
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Macacus  umbrosus  Miller. 

Proc.  U.  S.  Nat.  Mus.,  XXIV,  No.  1269,  p.  789,  May  28,  1902. 

11171)5.  Skin  and  skull.  Adult  male.  Little  Nioobar,  Nico})ar 
Islands.  February  25,  1901.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  888.     Catalogued  August  14,  1901. 

Well-made  skin  in  good  condition ;  skull  perfect. 

Macacus  rhesus  villosus  True. 

Proc.  U.  S.  Nat.  Mus.,  XVII,  No.  976,  p.  2,  May  8,  1894. 

liH?-  Skin  and  skull.  Adult  male.  Lolab,  Kashmir.  September 
8,  1891.     Collected  by  Dr.  W.  L.  Abbott. 

Well-made  skin  in  jjood  condition ;  skull  perfect,  but  evidently  at  one  time  in 
some  pickling  fluid,  as  it  is  slightly  decalcified,  especially  the  enamel  of  the 
teeth. 

Genus  PRESBYTIS. 
Presbytes  batuanus  Miller. 

Smithsonian  Miscell.  Ck>ll.,  XLV,  No.  1420,  p.  ()5,  November  6,  1903. 

121810.  Skin  and  skull.     Adult  male.     Pulo  Pinie,  Batu  Islands,  off 
west  coast  of  Sumatra.     March  4,  1903.     Collected  by  Dr.  W.  L. 
Abbott.     Original  number  2369.     Catalogued  August  2, 1903. 
Well-made  skin  in  good  condition;  skull  perfect 

Presbytis  cana  Miller. 

Proc.  U.  S.  Nat  Mus.,  XXXI,  No.  1485,  p.  275,  September  11,  1906. 

122915.  Skin  and  skull.     Adult  male.      Pulo   Kundur,  Rhio-Linga 
Archipelago.     June  28,  1903.     Collected  by  Dr.  W.  L.  Abbott. 
Original  number  2558.     Catalogued  January  22,  1904. 
Well-made  skin  in  good  condition;  skull  perfect 

Presbytis  carimatae  Miller. 

Proc.  U.  S.  Nat  Mus.,  XXXI,  No.  1481,  p.  65,  July  23,  1906. 

125157.  Skin  and  skull.  Adult  female.  Telok  Edar,  Karimata 
Island.  September  2,  1904.  Collected  by  Dr.  W.  L.  Abbott. 
Original  number  3717.     Catalogued  December  9,  1904. 

Well-made  skin  in  good  cx)ndition;  skull  perfect. 

Type  designated  as  No.  125158.  It  should  have  }yeen  125157.  The  skull 
selected  as  type  and  marked  as  such  and  measured  by  Mr.  Miller  is  No.  125157. 
The  skin  on  which  he  tied  the  red  lal)el  was  No.  125158.  As  the  skin  of  No. 
125157  is  exactly  like  that  of  125158,  and  as  the  skull  of  No.  125157  is  the  only 
one  carefully  measured,  No.  125157  is  here  considered  the  type. 

Presbytes  rhionis  Miller. 

Smithsonian  Miscell.  Coll.,  XLV,  No.  1420,  p.  64,  November  6,  1903. 

115665.  Skin  and  skull.  Adult  female.  Telok  Pemudong,  Pulo 
Bintang,  Rhio-Linga  Archipelago.     August  15,  1902.     Collected 
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by  Dr.  W.  L.  Abbott.     Original  number  1888.     Catalogued  Jan- 
uarv  5.  11^  »8. 

Well-marie  pkiii  in  jsrjod  condition;  eknl]  perfect 

Genus  SIMIAS. 

Simias  concolor  Miller. 

Smith^Tiian  Mitjcell.  Coll.,  XLV,  No.  14:^0,  p.  67,  pb.  xiv,  xv,  xvi,  November 
6,  m«. 

1216.5!:^.  Skin  and  ^kull.  Adult  male.  South  P^i  Island,  off  west 
coa.<t  of  Sumatra.  Deeemlier  3,  1902.  Collected  by  Dr.  W.  L. 
Ab>K)tt.     Original  number  2103.     Catalogued  July  31,  1903. 

Well-umrk'  f?kin  in  fpxnl  (x>ndition;  t«kull  perfect. 

Family  HYLOBATID.E. 

Genus  SYMPHALANGUS. 
Symphalangus  klossii  Miller. 

Srnithj^jniaii  Mii*cell.  Coll.,  XLV,  No.  1420,  p.  70,  pis.  xvii  and  xviii,  fig.  2,  and 
pi.  XIX,  Ha.  1,  Novemljer  6,  19(K1 

121^)78.  Skin  and  .skull.     Adult  male.     South  Pagi  Isknd,  off  west 
coa^t  of  Sumatra.     November  13,  1902.     Collected  by  Dr.  W.  L. 
Abl>ott.     Original  numl>er  2032.     Catalogued  July  31,  1903. 
AVell-made  skin  in  good  condition;  skull  perfect. 
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TYPE-SPECIMENS    THAT    SHOULD    BE    IN    THE    NATIONAL   MUSEUM 
COLLECTION,  BUT  NO  PART  OF  WHICH  CAN  NOW  BE  FOUND. 

Berardius  bairdii  Stejneger. 

Proc.  U.  S.  Nat.  Mus  ,  VI,r  p.  75,  June  22,  1883. 

20992.  Skull.  Immature.  Stare  Gravan,  eastern  shore  of  Bering 
Island.  Autumn  of  1882.  Collected  by  Dr.  L.  Stejneger.  Original 
number  1520.     Catalogued  November  24,  1883. 

Skull  in  good  condition. 

Type  designated  by  the  original  number. 

There  is  something  wrong  about  the  record  of  this  skall.  While  it  appears 
correct,  the  measurements  do  not  agree  with  Doctor  Stejueger's  original  measure- 
ments.—F.  W.  True. 

Phocaena  australis  Peale. 

U.  S.  Exploring  Expedition,  VIII,  Mammalia  and  Ornithology,  p.  33,  pL  vi,  fig. 
2,  1848. 

=?Lagenorhynchu8  obscunis  (Gray).     See  True,  Bull.  U.  S.  Nat  Mus.,  No.  36,  p. 
104,  1889. 

Type-locality. — South  Atlantic  Ocean,  off  coast  of  Patagonia. 

Nothing  is  known  about  this  specimen.  It  is  not  included  in  Peale's  list  of 
specimens,  loc,  cU.f  p.  205. 

Delphinus  albirostatus  Peale. 

U.  S.  Exploring  Expedition,  VIII,  Mammalia  and  Ornithology,  p.  34,  pi.  vii,  fig. 
2,  1848.     See  True,  Bull.  U.  S.  Nat.  Mus.,  No.  36,  p.  62,  1889. 

Type'locality.—Peici&c  Ocean,  lat.  2^  47'  5"  S.,  long.  174^13'  W. 

Nothing  is  known  about  tliis  specimen.  It  is  not  in  Peale's  list  of  specimens, 
loc.  cit.y  p.  305.  Cassin  says:  *'We  find  no  specimen  in  the  collection  of  the 
expedition."     (U.  S.  Explor.  Exped.  Mamm.  and  Omitb.,  p.  32,  1858.) 

Delphinapterus  borealis  Peale. 

U.  S.  Exploring  Expedition,  VIII,  Mammalia  and  Ornithology,  p.  35,  pi.  viii,  fig. 
2,  1848. 

=Tursio  borealis  (Peale).    See  True,  Bull.  U.  S.  Nat.  Mus.,  No.  36,  p.  80, 1889. 

Type-locality.— Fa^iiHc  Ocean,  lat.  46^  6'  50"  N.,  long.  134°  5'  W. 

Nothing  is  known  about  this  specimen.  It  is  not  included  in  Peale's  list  of 
specimens,  loc.  cit.,  p.  305.  Cassin  remarked  that  he  had  **no  specimens  for 
examination.''    (Cassin,  U.  8.  Explor.  Exped.,  Mamm.  and  Omith.,  p.  30, 1868.) 

Delphinus  bairdii  Dall.     Cotypes. 

Proc.  California  Acad.  Sci.,  V,  p.  12,  printed  in  advance  January  29,  1873. 

=Delphinu8  delphis  Linneeus.     See  True,  Bull.  U.  S.  Nat  Mus.,  No.  36,  pp.  45, 53, 
1889. 

Two  females.    Point  Arguello,  California.  ,  1872.    Collected  by 

Capt.  C.  M.  Scammon.     "One  entire  skeleton  has  been  forwarded 

to  Washington." 

A  search  through  the  Museum  collection  and  catalogues  foils  to  reveal  these 
specimens.    They  may  never  have  reached  the  Museum. 
The  cotypes  were  not  designated  by  numbers. 
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Delphinas  lateralis  Peale. 

f .  >.  Ex:>jniMZ  Exj«*3hkiCu  VIII,  Mamnalii  mud  OmithologT,  p.  35,  pL  m, 

^PiodtlptJaxam    ?    laiomlis    Peale  .    S«  Tnie,  BaU.  U.  S.  Xat.  Mob.,  Na  36, 

p.  »>>- 

7y/-r-//>^/;/y.— Pacific  Ocean.  kL  13-  5S'  X.,  long.  161-  22'  W. 

S^AlAm  is  kijovn  a^xAt  this  specimen.  It  is  not  in  Peale's  list  of  spediDeDs, 
lo^.  rd.^  p.  .>.i:*.  C«#dn  remark^,  **  We  find  no  speciinen  in  the  collection  of  the 
exi**iit:^'r;/"       V.  >.  EJcf4or.  Elxped..  Mjunm.  and  Omith.,  1858,  p.  33.) 

Cenrus  xnacrotis  califomicus  Catoo. 

Amer.  Nai..  X,  p.  4^.  Aoznet.  1*^76. 

=Odocoileus  hemionns  caliSomicixs   Caton ; .     See  Thompson,  Foreet  and  Strain, 
LL  y,  2s6,  r»ct*..ber  8.  isjt^ 

TtjjM'l^K-ality. — Near  GavioCa  Pkss,  40  miles  up  the  coast  from 
Santa  Barbara.  California. 

Cation,  {».  -I^H,  nyf>,  **A$  soon  ai?  the  deer  reached  camp  I  ejected  a  fair 
gjn'ciiuen.  a  bock,  whi«h  I  jo«iged  to  be  four  years  old,  and  prepared  the  skin 
and  iieresBar>-  partf  **{  th**  skeleton  for  mounting.  This  I  sabeeqoently  sent  to 
the  Smiihr' ^nian  In>tituti« ^n.  Proft^eor  Bainl  ha:s  expresi^ed  much  intere^ about 
it,  and  a«-iire«i  me  tliat  it  wooM  l^e  moonte*!  and  added  to  the  collection  of 
Am^riran  qiiadrajnil.*  at  the  Centennial  [Kx|««ition,  Philadelphia,  1876],  when 
th<*-e  M'ho  take  an  interest  in  the^^  f^tndiea  may  examine  and  compare  it  with 
others."     >fie«*imen  kille«i  Manh  22,  \>l*y,  probably. 

-\n  examination  of  the  irataloene  for  l*<7o-76  f^hows  the  specimen  to  be  HHii 
catalo^e^l  in  the  i'pring  of  1S76.     Nothing  farther  is  known  of  it. 

Ccrvus  le^visii  Peale. 

U.  S.  Kxplorinjr  Expedition,  \TII,  Mammalia  and  Ornithology,  p.  39,  1848. 
=Odocoileus  columbianus  ;  KirhanLron  I .     See  TnxLea^art,  Catalogus  Mammalinm, 

p.  H94,  1S97. 

ThcTc  should  l>e  two  cotypes,  one  from  Feather  River,  u{^r 
California,  the  other  from  San  Francisc'O  Bav. 

Nothing  is  known  of  their  whereabouts;  not  even  numbers  are 
known. 

LrCpus  audubonii  I^ird. 

Mammal?'  of  Ni>rth  .Vmerii-a,  p.  H<)S,  pi*,  xiii  (^animal)  and  LViii  (sknll). 

\  I ;  I.  Skin  and  skull,  lK>th  lost.    San  Francisco,  California.    Received 

fiom  Lieut.  K.  S.  William-ion;  collected  bv  Dr.  J.  S.  Newberrv. 

Catalogued  I)ecenil>er  31,  185.5. 

No  tyjK'  wa.s  <leHi>rnate<l  in  the  original  description,  and  in  the  description 

WtifAi  tlHTC  Ih  nothiiig  to  show  that  Baird  had  in  mind  any  pardmlar  one  of  the 

five*  HfH'cimens  cominj^  from  three  separate*!  looalitii^s.     (The  specimens  labeled 

*'l*T(^iiVio'*  probably  came  from  Monterey,  as  is  seen  by  reading  the  original 

lal>elH  and  theentr>'  in  the  catalojrne.    On  pi.  xiii  liaird  figures  the  entire  animal, 

but  (lo<*s  nr>t  state  which  specimen;  however,  <»n  pi.  lviii  a  skull  is  figured  and 

referred  to  by  numl)er,  2045.     As  this  8|KH-imen  stHMns  to  be  mentioned  more 

ilarly  than  any  other  sj)ecimen,  it  seems  well  to  take  it  as  the  type.    The 

ality  is  thus  restricted  to  San  Francisco,  California,  as  is  done  by  Miller 

in.     (Prcxi.  Host.  Sue.  Nat.  Hist.,  XXX,  p.  185,  December,  1901.) 


MISSING   TrPE-SPEOIMBNS.  289 

Cricetodipus  parvus  Peale. 

U.  S.  Exploring  Expedition,  VIII,  Mammalia  and  Ornithology,  p.  53,  1848. 
=Perognathu8  parvus  (Peale).     See  Cassin,  U.  S.  Exploring  Expedition,  Mam- 
malia and  Ornithology,  p.  48,  1858. 

Type-locality, — Oregon.  Assumed  to  be  The  Dalles.  See 
Osgood,  North  Amer.  Fauna,  No.  18,  pp.  34-36,  September  20, 
1900. 

Specimen  should  be  in  the  Museum  with  the  U.  S.  Exploring  Expedition 
material.     Nothing  is  known  of  it;  not  even  number  can  be  traced. 

Mus  vitiensis  Peale. 

U.  S.  Exploring  Expedition,  VIII,  Mammalia  and  Ornithology,  p.  49,  1848. 
= Mus  musculus  vitiensis  (Peale) .    See  Tronessart,  Catalogus  Mammalimn,  p.  487, 
1897. 

Type-locality. — Fiji  Islands. 

Specimen  should  be  in  the  Museum,  with  other  U.  S.  Exploring  Expedition 
material.  It  is  probably  No.  3731,  an  old  mounted  specimen  that  can  not  now 
be  found.    Catalogued  December  20,  1859. 

Mus  peruvianus  Peale. 

U.  S.  Exploring  Expedition,  VIII,  Maiiimalia  anci  Ornithology,  p.  51,  1848. 
=?Oryzomys  peruvianus  (Peale) .    See  Tronessart,  Catalogus  Mammalium,  p.  528, 
1897. 

Type-locality, — Callao,  Peru. 

The  specimen  should  be  in  the  Museum,  with  other  U.  S.  Exploring  Expedition 
material.  It  is  probably  No.  4955,  an  alcoholic,  entered  in  the  catalogue  May 
30,  1861,  as  M%i8  musculus  from  Callao,  which  can  not  be  found. 

Arvicola  montana  Peale. 

U.  S.  Exploring  Expedition,  VIII,"  Mammalia  and  Ornithology,  p.  44,  1848. 
=Microtus  montanus  (Peale).    See  Tronessart,  Catalogus  Mammalium,  p.  583, 
1897. 

Peale  says,  "Our  specimen  was  obtained  on  the  4th  of  October, 
near  the  headwaters  of  the  Sacramento  River,  in  California.'' 

The  specimen  can  not  be  found.     Its  number  is  not  known. 

Arvicola  (Pitymys)  pinetorum  quasiater  Coues. 

Proc.  Acad.  Nat  Sci.  Phila.,  1874,  p.  191,  December  15,  1874. 
=Microtus  quasiater  (Coues).    See  Miller,  North  Amer.  Fauna,  No.  12,  p.  60, 
July  23,  1896. 

3524.  Skin.  Jalapa,  Vera  Cruz,  Mexico.  Collected  by  R. 
Montis  d'Oca.     Catalogued  March  18,  1859. 

The  specimen  can  not  found.     There  is  no  record  of  a  skull.     Dr.  K.  Coues 
says  he  had  not  seen  the  skull. 
Type  designated  by  number. 

46336—08 19 
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Sciurus  fossor  Peale. 

U.  S.  Exploring  Expedition,  VIII,  Mammalia  and  Ornithology,  p.  55,  1848. 

Type-locality. — Probably  southern  Oregon. 

The  specimen  should  be  in  the  Museum,  with  other  U.  S.  ExplorlDg  Expedition 
material,  but  nothing  is  known  of  it.  Cassin,  U.  S.  Explor.  £xpe<l.  Mamm. 
and  Omith.,  1858,  says  specimens  are  in  Academy  of  Natural  Sciences,  Philadel- 
phia, and  in  National  Museum  and  mentions  it  in  list  on  page  424. 

Macrotus  californicus  Baird. 

Proc.  Acad.  Nat.  Sci.  Phila.,  X,  p.  116,  presented  for  publication  May  4,  1858. 
=Otopteru8  californicus  (Baird).     See  Miller  and  Rehn,  Proc.  Boston  See.  Nat 
Hist.,  XXX,  p.  278,  December  27,  1901. 

2347.  In  alcohol.  Fort  Yuma,  California.  Collected  by  Maj. 
G.  H.  Thomas,  U.  S.  A.     Catalogued  March  27,  1857. 

Specimen  can  not  be  found.  Dr.  H.  Allen  evidently  had  it  in  1894.  See  p.  39, 
Monograph  Bats  North  America,  March  14,  1894. 

Type  not  designated  by  number  in  original  description.  One  specimen  w 
implied,  and  a  table  of  measurements  is  given  agreeing  exactly  with  those  given 
for  No.  2347  in  Baini^s  Report  U.  S.  and  Mex.  Bound.  Surv.,  II,  Pt  2,  p.  4,  1859. 

Vcspertilio  agilis  IL  Allen. 

l*roc.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  282,  ordere<l  published  August  28,  1866. 

Dr.  H.  Allen  says,  "  One  individual.      9  .     No.         ?     Mus. 
of  Smithsonian  Institution.     Alcohol.     Doctor  Sartorius.     Mira- 
dor,  Mexico." 

Nothing  is  known  of  the  H[)eciinen. 

Vcspertilio  evotis  H.  Allen.     Lectotype. 

Monograph  of  Bats  of  North  Anierira,  Smithsonian  Miscell.  Coll.,  No.  165,  p.  48, 
June,  1864. 
=  Myotis  evotis  (H.  Allen).      See  Miller,  North  Anier.  Fauna,  No.   13,   p.   77, 

O('to))er  16,  1897. 

5389.  In  alcohol.  Monterey,  California.  Collected  by  A.  S. 
Taylor.     Catalogued  Ortobcr  31,  1861. 

The  following  quotation  from  Miller,  loc  rU.y  p.  77,  is  the  reason  for  eonsider- 
u\g  this  specimen  the  type: 

"  T)/pe-lnrnliti/. — Not  stated,  and  no  tyi>e  designatetl.  In  the  original  de^crijv 
tion  specimens  are  mentioned  from  the  upper  Missouri  River  and  the  Pacitic 
coast  from  Pujret  Sound  to  Cape  St.  Luca'J.  Monterey,  Cal.  (one  of  the  loi^li- 
ties  given),  may  be  selecte<l  as  the  type  locality." 

No.  5389  is  the  only  specimen  from  Monterey,  and  Monterey  having  l>een 
chosen  as  the  type-locality,  5.S<S9  should  he  considered  as  the  type.  The  sj^'i- 
men  can  nowhere  be  found  in  the  collection. 

Vcspertilio  exiguus  H.  Allen. 

Proc.  Acad.  Nat.  Sei.  Phila.,  1806,  p.  281,  ordered  published  August  28,  \m\. 

5373.  Tn  alcohol.     Aspinwall,    New  Granada,  the  present  Colon. 
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Panama.     Received  from  Dr.  S.  Hayes.     Catalogued  October  30, 

1861. 

Dr.  II.  Allen  had  but  one  specimen,  a  female  in  alcohol,  designated  by  num- 
ber.    It  can  not  be  found. 

Vespertilio  mundus  H.  Allen. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  280,  ordered  publi8he<i  August  28,  1866. 

5547.  In  alcohol.  Maracaibo, Venezuela.  Young  female.  Cata- 
logued February  6,  1862. 

Dr.  H.  Allen  had  but  one  specimen  designated  l)y  number.  The  8|)ecimen 
can  not  be  found. 

Myotis  californicus  pallidus  Stephens.  Biol.  Survey  Collection. 

Proc.  Biol.  Soc.  Wash.,  XIII,  p.  153,  June  13,  1900. 

99821).  Skin  and  skull.  Male.  Vallecito,  San  Diego  County, 
California.     April  1, 1895.     Collected  by  F.  Stephens. 

Specimen  probably  mislaid  temporarily;  formerly  in  collection,  but  not  found 
at  present. 

Vespertilio  tenuidorsalis  H.  Allen. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  283,  ordere^l  publishe*!  August  28, 1866. 
= Myotis  californicus  (Audubon  an<l  Hacliman).     See  Miller,  North  Amer.  Fauna, 
No.  13,  p.  36,  Octol)er  16,  1897. 

Dr.  H.  Allen  says,  ''One  individual.  9  .  No.  5533.  Mus.  Smith- 
sonian Institution.  Alcohol.  Cape  St.  Lucas,  Lower  Cal.  John 
Xantus."  There  is  some  n)istake  in  the  number,  as  the  catalogue 
number  5533  calls  for  a  ''  K  nitidiui^  Puget  Sound." 

This  specimen  can  not  be  found  in  the  National  ^Museum.  Mr.  James  A.  (i. 
Rehn  has  informed  us  it  is  now  in  the  collection  of  the  Academy  of  Natural 
Sciences,  Philadelphia. 

Vespertilio  yumanensis  II.  Allen.     Cotypes. 

Monograph  Bats  North  America,  Smithsonian  Miscell.  Coll.,  No.  165,  p.  58, 

June,  1864. 
= Myotis  yumanensis  (H.  Allen)  Miller,   North   Amer.    Fauna  No.    13,   p.    66, 

October  16,  1897. 

No  t3'pe  designated.  Four  specimens  are  measured  5367,  6019, 
6020,  6021,  and  all  must  be  considered  as  cotypes;  no  preference 
for  one  over  the  other  is  shown,  and  all  come  from  one  locality. 
Fort  Yuma,  California,  collected  by  Maj.  G.  H.  Thomas,  U.  S.  A., 
in  1855.  All  were  in  alcohol.  None  of  the  specimens  can  be  found. 
In  his  "List  of  Specimens"  Allen  says  36  individuals  were  under 
number  5367.     The  catalogue  says  8  l>ore  that  number. 

Scotophilus  miradorensis  II.  Allen. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  287,  ordered  published  August  28, 186<i. 
=Epte8icu8  fuscus  miradorensis  (H.  Allen).     See  Miller,  Bull,  U.  S.  Nat.  Mus., 
No.  57,  p.  209,  June  29,  1907. 
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No  type  mentioned.  Dr.  H.  Allen  aaj'8,  **One  individuaL  ?. 
Mas.  of  Smithsonian  Institution.  Alcohol.  Mirador,  Mexico. 
Dr.  iSartorius.'"  It  is  undoubtedly  No.  5411^  catalogued  October  31, 
1S()1,  along  with  other  bats  that  Dr.  H.  Allen  was  working  with 
at  the  time;  5411  has  the  same  data  that  Doctor  Allen  gives.  Also 
see  his  second  Monogmphs  of  I^ts  of  North  America,  1893,  p.  121, 
where  5411  is  given  in  the  list  of  specimens  of  Adel<myct€r!it  f^i$cu«. 

It  i-aii  not  l)e  found. 

Rhoge6ssa  parvula  H.  Allen. 

rnn*.  Acad.  Nat.  Sci.  Phila.,  1866,  p.  285,  ordered  pablished  August  28, 1866. 

7841.  Adult  male.     In  alcohol.     Tres  Marias  Islands,  Mexico. 

Kei^ived  from  Col.  A.  J.  Grayson,  U.  S.  A.     Gatalogned  in  first 

half  of  1865. 

Tho  si>ei*iinon  iiui  not  Iw  found  in  the  National  Mtuemn.  Mr.  James  A.  G. 
Kehn  infonnz*  ue«  it  is  in  the  cx>nection  of  the  Philadelphia  Academy  of  Natonl 
8t*ienit»8»,  an<l  in  very  Iwd  i^ondition. 

Lasiunis  intermedius  H.  Allen. 

i'nx*.  Ai-ad.  Nat.  S<i.  Phila.,  1862,  p.  246,  ordered  pahyabed  April  29,  1862. 
=Dasypterus  intermedius  (H.  Allen).     See  H.  Allen,  Monograph,  Bats  of  North 
Amerii^  Bull.  U.  S.  Nat.  Mug.,  No.  4:^.  p.  137,  March  14,  18M. 

^VM\.  In  ali'ohol.  Matamoras  Tauianlipas,  Mexico.  Received 
from  Lieut.  1>.  N.  Couch,  C  S.  A.  (Berlandier  collection).  Oita- 
lojrued  Fohniarv  7,  l{>«»o. 

Tht'  >i^vlmen  can  not  be  found. 

In  tho  oridnal  d^^'ription  a  table  of  meatsureuient^  is  given,  and  by  referring 
to  p.  i^ti  of  H.  AHen*!>  Moucvnaph  of  Bats:  of  North  America,  June,  1864,  it  is  seen 
th^t  thi^ie  iiiea^uivments  r^ft-r  to  the  Ln^t  s|^«M:imen  in  the  table  of  measorHnente 
lhor\»  jriveu.  Tu fortunately  it  i?  n<'t  numliered.  By  checking  off  the  ax  pre- 
ixslini:  numlvr>f  in  the"  List  of  s:^-imeii$'*  it  is  seen  that  the  single  annam- 
lvn\l  siHvuuvn  in  tl;e  table  of  mv^k^urvnients  must  hare  been  61 36b  Since  that 
\\ni»  tho  sj'^vip.ion  uieasure^i  in  the  t'rijnnal  de^Tiption,  it  is  here  regarded  u 
IV IV.     Of  tho  ?^'ven  l«ts'  lis'to*!  in  the  ••rijODal  dtworiptioa,  5328  is  the  only  one 

tl\.Ht  «-Hn  IV  fvHUl'i. 


SUMMARY  OF  THE  TYPE-SPECIMENS  OF  MAMMALS  IN  THE  UNITED 
STATES  NATIONAL  MUSEUM,  GROUPED  BY  AITTHORS  AND  BY 
COLLECTORS. 

The  total  number  of  type-specimens  of  mammals  in  the  United  States  National 
Museum,  as  shown  by  the  foregoing  catalogue,  is  1,405.  Of  these,  692  are  in  the  col- 
lection of  the  Division  of  Mammals  and  713  in  the  Biological  Survey  Collection. 

As  a  matter  of  some  interest,  the  following  tables  have  been  prepared.  They  show 
the  respective  number  of  type-specimens  described  by  different  authors,  and  similarly 
the  number  collected  by  different  persons. 

A  large  proportion  of  the  types  have  been  described  by  recent  authors,  who  have 
worked  with  large  series  of  specimens  and  with  careful  as  well  as  modem  methods  of 
discrimination.  Nearly  every  prominent  worker  in  the  history  of  American  mam- 
malogy is  represented.  Thus,  the  list  includes  such  well-known  names  as  Audubon, 
Bachman,  Baird,  Cassin,  Cope,  Coues,  Kennicott,  LeConte,  and*  Peale,  and  others 
equally  prominent  among  the  living  zoologists.  The  list  of  collectors  also  includes 
many  highly  honored  names,  especially  of  those  connected  with  early  government  ex- 
ploring expeditions  and  surveys.  The  large  number  of  type-specimens  of  African 
and  Malayan  mammals  is  due  almost  entirely  to  the  enthusiasm  of  Dr.  W.  L.  Abbott, 
who  has  devoted  the  best  years  of  his  life  to  exploring  regions  previously  but  little 
known.  He  has  generously  presented  his  collections  to  the  National  Museum.  Dr. 
E.  A.  Meams,  U.  S.  A.,  has  also  been  a  generous  contributor  of  specimens,  especially 
from  the  region  of  the  Mexican  boundary  and  from  the  Philippines.  All  the  types 
in  the  Biolo^cal  Survey  collection  are  the  result  of  recent  work,  and  a  great  majority 
of  them  were  collected  and  described  by  mammalogists  on  the  staff  of  the  Survey. 

Type-specimens  not  at  present  existing  in  the  National  Museum  are  not  taken 
into  account  in  the  following  lists.  The  discrepancy  between  the  number  of  authors 
and  the  number  of  collectors  is  caused  by  the  inclusion  of  cotypes  described  by  one 
author,  but  collected  by  more  than  one  person. 


AUTHORS  WHO  HAVE  DESCRIBED  TYPE-SPECIMENS  OP  MAMMALS  IN  THE  UNFTED  STATES 
NATIONAL  MUSEUM,    EXCLUSIVE   OP  THE   BIOLOGICAL  SURVEY  COLLECTION. 


Dr.  Harrison  Allen 17 

Dr.  J.  A.  Allen 21 

Dr.  Knud  Andersen 9 

John  James  Audubon  and  Rev.  John 

Bachman I 

Dr.  W.  O.  Ayres I 

Rev.  John  Bachman  (see  also  Audu- 
bon and  Bachman) 1 

Secretary  S.  F.  Baird 57 

Dr.  J.  L.  Berlandier 1 

John  Cassin 1 

Frank  M.  Chapman I 

Dr.  J.  G.  Cooper 1 

Prof.  E.  D.  Cope 11 

Dr.  Elliott  Coues,  U.  S.  A 12 

Dr.  W.  H.  Dall 2 


Dr.  Theodore  Gill 6 

Dr.  F.  V.  Hayden 1 

Robert  Kennicott ' 4 

Major  John  Eatton  LeConte,  U.S.A.  11 
Dr.  Marcus  W.  Lyon,  jr.  (see  also 

Robinson  and  Lyon) 37 

Dr.  E.  A.  Meams.  U.  S.  A 77 

Dr.  C.  Hart  Merriam 28 

Gerrit  S.  Miller,  jr 317 

E.  W.  Nelson 7 

Wilfred  H.  Osgood 4 

Titian  R.  Peale 10 

Edward  A.  Preble 1 

Dr.  D.  W.  Prentiss,  jr 1 

James  A.  G.  Rehn  (see  also  Stone  and 

Rehn) 1 

9051 
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Samuel  N.  Rhoads 

Major  Wirt  RobinHon,  U.  S.  A.,  and 

Dr.  M.  \V.  Lyon,  jr 

Hon.  Waller  Rothschild 

Capt.  0.  M.  Scammon 

Dr.  R.  W.  Shufeldt,  U.  S.  A 

Dr.  J.  H.  Slack 

Dr.  I^eonhard  Stejneger 


»> 


Frank  Stephens 

Witmer  Stone  and  Jaoies  A .  G.  Rehn. 

Oldfield  Thomas 

C  H.  Townsend 

Dr.F.  W.True 

Dr.  S.  W.  Woodhoufle 


I 
1 
1 
1 

34 
5 
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COLLECTORH    OK  TYPE-8PECIMENH    OF    MAMMALS   IN   THE   COLLBCTION    OP  THB    UNITED 
STATES  NATIONAL  MUSEUM,    EXCLUSIVE   OK  THE   BIOLOGICAL  SURVEY  COLLECnON. 


Dr.  W.  L.  Abbott 

Col.  J.  J.  Abert,  U.  S.  A 

C.  F.  Adams 

Dr.  J.  A.  Allen 

A.  W.  Anthony 

F.  B.  Armstronj» 

Dr.  \V.  O.  Ayres 

Secretar>'  8.  F.  Baird 

G.  L.  Bates 

C.  \V.  Baxter 

Dr.  D.  Be<*cari 

Paul  Beckwith 

Dr.  Jame^  E.  Benedict 

Paul  D.  Bergen 

Dr.  J.  L,  Berlandier 

Dr.  L.  F.  II.  Birt 

Ferdinand  BischotT 

Dr.  C.  C.  Bovle 

* 

n.  Selwvn  Branch 

Dr.  T.  M.  Brewer 

R.  E.  Cunnm 

Charles  Cavileor 

Hon.  William  Astor  Chanler 

Hon.    William    Astor    ilianler    and 

Capt.  Ludwig  Ritter  von  Hohnel. 

A ustnv Hungarian  Navy 

J.  H,  Clark .' 

O.  F.  C<Mk 

I^no  Ci><»lidj^» 

Dr.  J.  G.  l\x»^H»r 

Juan  i\H^|H*r 

William  l\H»|H»r 

IVr.  K.  1>.  iVjH* 

i\  W.  lory 

GtMi.  l>.  N.  i'ouch.  r.  S.  .V 

Dr.  Klliott  Comv»  I*.  S.  .V 

Dr.  S   W.  i'rawforvl 

KoUa  IV  i\imo 

Dr.  W     U    Dall 

l.\i'vit.  Jv»hu  Da\is*m 

|>».II  lv..U\^^^» 


286 

1 

2 

1 

2 

1 
2 

2 
1 
1 
1 
2 
1 
1 
3 
1 
1 
1 

^ 

o 

1 

1 
2 


X*a. 
r.. 


1 
3 

s 

1 
1 
1 
1 

4 

1 

r> 
.1 

I 
I 
I 
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Exploring  Expedition^United  States.  13 
(Mainly  collected  by  T.  R.  Peale.) 

James  Fairie 1 

Leonardo  Fea 1 

John  Feilner 1 

G.  Flemming 2 

William  T.  Foster 1 

Prof.  WiUiam  M.  Gabb 7 

George  Gibbs 1 

E.  A.  Goldman 1 

B.  F.Goss 1 

W.  Grasshoff 1 

Col.  A.  J.  Grayson,  U.  S.  A 3 

Guatemala  Exhibit,  World's  Colum- 
bian Exposition,  Chicago.  1893 1 

Leon  J.  Guthrie 6 

Dr.  J.  F.  Hammond 1 

Dr.  W.  A.  Hammond,  U.  S.  A 2 

W.  L.  Hardisty 1 

Dr.  F.  V.  Hayden 6 

Lieut.  W.  L.  Hemdon,  U.  S.  N 1 

Capt.  Ludwig   Ritter    von    Hdhnel, 

Austro-Hungarian      Navy.       (See 

i*hanler  and  v(m  Hdhnel.) 

F.  X.  Holzner  (see  also  Meams  and 
Holzner) 3 

<  'harles  Hose 1 

Ernest  and  (liarles  Hose 1 

H.  S.  Howland 1 

Dr.  P.  R.  Hoy 2 

J.  W.   Humphre}!! 1 

Col.  E.  Jewett 1 

Pn;»f .  Waller  R.  Johnson 1 

Dr.  Da \id  Starr  Jordan 1 

P.  L.  Jouy 2 

Dr.  C.  B.  Kennerly 3 

Robert  Kennicott 2 

C.  Iknien  Kli»? 5 

Vdldemar  Knudsen 1 

F.  Kreutzfeld 4 

Maj.  John  Eation  Lei'onte,  U.  S.  A. .  9 

Dr.  J.>hn  Lawrence  LeConte 1 

J.  Alden  Loring 2 

Dr.  M.  W.  Ly«».  jr.    (See  RobinsoD 

and  Lvon.^ 
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C.  S.  McCarthy  I 

L.  M.  McCormick 1 

P.  McDonoujjh 1 

Mrs.  (\  McElroy 1 

Dr.  W  J  McGee 1 

R.  Macfarlane 3 

Dr.  G.  E.  Manigault 1 

W.  T.  March 1 

Dr.  E.  A.  Meams,  U.  S.  A 46 

Dr.  E.  A.  Meams,  U.  S.  A.,  and  F.  X. 

Holzner 19 

J.W.Mitchell 2 

Prof.  E.   S.  Morse 1 

John  MuUan 1 

John  Murdoch 1 

E.  W.  Nelson 6 

Dr.  J.  S.  Newberry 1 

Dr.  E.  Palmer 1 

William  Palmer 1 

William  Palmer  and  J.  II.  Riley. . . .  2 
Titian  R.  Peale.     (See  U.  S.  Explor- 
ing Expedition.) 

O.  A.  Peterson 

Gen.  J.  Pope,  U.  S.  A 

John  Potts 

Dr.  D.  W.  Prentiss,  jr.    (See  True 

and  Prentiss.) 
B.  S.  Rairden,  U.  S.  Consul,  Batavia. 

Gen.  P.  n.  Ray,  U.  S.  A 

Dr.  C.  W.  Richmond.     (See  Stejne- 

gerand  Richmond.) 
J.   n.   Riley  (see  also  Palmer  and 

Riley) 1 

Major  Wirt  Robinson,  U.  S.  A 3 

Major  Wirt  Robinson,  U.  S.  A.,  and 

Dr.  M.  W.  Lyon,  jr 3 

Edward  Samuels 3 

Dr.  C.  Sartorius 2 

Capt.  C.  M.  Scammon 4 

Dr.  Arthur  Schott 6 

Ernest  Thompson  Seton 1 

Dr.  R.  W.  Shufeldt,  U.  S.  A 1 


5 

ll 
1  I 


1 
1 


Dr.  G.  G.  Shumard 1 

W.  W.Simpson • 2 

William  G.  Smith 1 

Capt.  Howard  Stansbury's  Expedi- 
tion to  Great  Salt  Lake 1 

Prof.  J.  B.  Steere 2 

Miss  Thora  Steineger 1 

Dr.  Leonhard  Stejneger 6 

Dr.  Leonhard  Stejneger  and  Dr.  C.W. 

Richmond 1 

Mrs.  Leonhard  (Marie)  Stejneger. ...  1 

Frank  Stephens 2 

Dr.  William  Stimpson 2 

Dr.  George  Suckley 6 

Prof.  F.  Sumichrast 2 

A.  S.  Taylor... 1 

Gen.  G.  H.  Thomas,  U.  S.  A 4 

Prof .  Zadock  Thompson 2 

Aurelius  Todd 1 

C.  n.  Townsend 12 

Lieut.  W.  P.  Trowbridge,  U.  S.  A. . .  7 
Dr.    F.    W.    True  and    Dr.    D.    W. 

Prentiss,  jr 1 

Lucien  M.  Turner 5 

W.  T.  Van  Dyck 1 

Dr.  E.  P.  Vollum 2 

Col.  B.  L.  C.  Wailes 1 

John  Wallace 1 

Dr.  W.  S.  White I 

George  D.  Wilder 1 

William  Wittfield 1 

Erich  WittkOgel 2 

H.  D.  Wolf 1 

Dr.  S.  W.  Woodhouse 5 

Gustav  Wurdemann 1 

John  Xantus 6 

Robert  T.  Young 3 

Jos^C.  Zeledon 5 

Ernst  Zollikofer 2 

Collector  unknown  o 12 
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AtJTHORS    WHO     HAVE    DESCRIBED  TYPE-SPECIMENS   OF  MAMMALS   IN  THE   COLLECTION 
OF  THE   UNFTED  STATES  NATIONAL  MUSEUM,    BIOLOGICAL  SURVEY   COLLECTION. 


Dr.  J.  A.  Allen 16 

Dr.  Knud  Andersen 2 

Vernon  Bailey 42 

Merritt  Cary 2 

E.  A.  Goldman 17 

Dr.  Walter  L.  Hahn 1 

Arthur  H.  Howell 8 

Dr.  E.  A.  Meams,  U.  S.  A 1 


Dr.  C.  Hart  Merriam 480 

GerritS.  Miller,  jr 19 

E.  W.  Nelson 39 

Wilfred  IL  Osgood 70 

Edward  A.  Preble 15 

Frank  Stephens 1 

713 


o  Of  these  1  was  purchased  from  Ward's  Natural  Science  Establishment,  4  from  C.  K. 
Worthen,  1  from  Wilhelm  Schl liter,  1  received  from  John  Varden,  and  2  from  the  U.  S. 
Bureau  of  Fisheries. 


I 
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COLLECTORS    OP    TYPE-SPECIMENS   OF   MAMMALS    IN   THE   COLLECTION   OF  THE   UNITED 
STATES   NATIONAL  MUSEUM,    BIOLOGICAL  SURVEY  COLLECTION.       ^ 


J.  F.  Abbott 1 

G.  S.  Agereborg 1 

A.  W.  Anthony 5 

F.  B.  Armstrong 4 

H.  P.  Attwater 2 

G.  B.  Badger 1 

Vernon  Bailey  (see  also  Merriam  and 

Bailey) 70 

Vernon    Bailey    and     Dr.     B.     H. 

Butcher,  U.  S.  A 3 

A.  B.  Baker 1 

CM.  Barber 3 

B.  J.  Bretherton 5 

C.  S.  Brimley 1 

Herbert  Brown 1 

F.  Brune 1 

A.  S.  Bunnell 1 

John  Burlingame 1 

Merritt  Gary 5 

C.Catt 1 

H.  A.Cluff 1 

B.  L.  Cunningham 3 

Dall  DeWeese 1 

G.  F.  Dippie.  (See  Mackay  and  Dip- 
pie.) 

Dr.  B.  H.  Dutcher,  U.  S.  A.  (see 

also  Bailey  and  Dutcher) 7 

H.  and  C.  Emmet 1 

G.  T.  Emmons 1 

Dr.  B.  W.  Evermann 1 

E.  E.  Fast 1 

Dr.  A.  K.  Fisher 14 

Prof.  R.  T.  Fisher 1 

Dr.  W.  K.  Fisher 7 

J.  H.  Gaut 2 

H.  A.  Gavlord 1 

E.  A.  Goldman  (see  also  Nelson  and 

Goldman) 29 

L.  J.  Goldman 5 

M.  M.  Green 2 

C.  Hansen 1 

Prof.  J.  B.  Hatcher 1 

T.  Hays 1 

E.  Heller.    (See  Osgood  and  Heller.) 

N.  Ilollister 2 

J.  C.  Ingersoll 1 

D.  N.  Keagi 2 

II.  II.  Keays 1 

Rev.  J.  H.  Keen 5 

J.  H.  Kidder 1 

C.  A.  Lambert 1 

G.  Leonard 1 


W.Lloyd 6 

J.  Alden  Loring 17 

D.  H.  Luckey 1 

G.  M.  McGuire 1 

E.  A.  Mcllhenny 1 

J.  E.  McLellan 12 

W.  G.  Mackay  and  G.  F.  Dippie 1 

A.    G.    Maddren.    (See  Osgood  and 

Maddren.) 

C.  H.  Marah 1 

C.  J.  Maynard 1 

Dr.  C.  Hart  Merriam 13 

Dr.  C.  Hart  Merriam  and    Vernon 

Bailey 22 

Dr.    C.    Hart   Merriam   and    E.    W. 

• 

Nelson 1 

A.  C.  Murray 1 

E.  W.  Nelson  (see  also  Palmer  and 

Nelson) 78 

E.  W.  Nelson  and  E.  A.  Goldman. . .  227 

H.  C.  Oberholser 1 

Wilfred  H.  Osgood 13 

Wilfred  H.  Osgood  and  E.  Heller. ...  5 
Wilfred  H.  Osgood  and  A.  G.  Mad- 
dren   2 

C.Palache 1 

Dr.  T.  S.  Palmer 10 

Dr.  T.  S.  Palmer  and  E.  W.  Nelson.  1 

W.  Pavlof 1 

Alfred  E.  Preble  (see  also  Preble  and 

Preble) 1 

Edward  A.  Preble 14 

Edward  A.  and  Alfred  E.  Preble 2 

J.  M.  Priour 

A.  Rea 

Dr.  C.  W.  Richmond 

Prof.  W.  E.  Ritter 

De  Alton  Saunders 

P.  Schmid 

C.  Sheldon 

C.  H.  Smith 

Frank  Stephens 8 

J.  T.  Stewart 1 

C.  P.  Streator 48 
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Krethiiontidir 40 

Erinaceidap 233 

ErophyDa 268 

l>oml>ifron!( 268 

plimlfrons 268 

cstor,  Canis 215 

Cratogeomys 73 

Mephitfc: 224 

Euarrtos  carlot  tie 230 

eulophus,  Trsus 231 

Eune(miys 143 

petersoni 143 

curoDotus,  Sorex 243 

Eutamias 173 

alpimis 173 

cacodemus 173 

callipeplus 174 

canicaudiL<; 174 

caniceps 174 

canipes 174 

car>i 174 

caurinus 174 

cinereicollis 175 

cooperi 175 

dorsalis 175 

gracilis ^..  176 

hopiensis 176 

inyoensis 176 

lutelvcntris 176 

obscunis 177 

ochroRpnys 177 

operariiis 177 

oreocetes 177 

pallidus 177 


EuUmias  pdmerl.. 


«vldei,  Psromf  aciu 

•Totl*,  Hyotto ...  MO               Sorei 

Notloaorei 1*0  Spwmophilui. 

Soiei MO  Thgnunnrs. . . 

VespcniUo 290      llBT»,a(cbt« 

Eiotomyi M  tlnvicoilk.  Traguhis.. 

cAlJEunicui M  I 


I  flmbrtpoi.  So«i 343 

I  flimus.Utu 1« 

,  Itoberi,  ClleJIuj IM 

Uhaobu « 


■xlguiu,  SylTiligiu. .  - 


eillli.  Dlpodoiii>'s 

exlmlui,  llicrosorei . . 


tuliEiDiisua.  ODfcliixii]n. . . 
Perognathiu... 

I  lulTi  looter.  Micntui 


tulviu.  Gcoroys 

Puomyicui 

ThomomjB 

I'latygeoDiys.... 
'  VampynypK 


Iu«n.  Atotocalldia.... 

'  NeoUmut. 

llBCLpv.  Xeotoma 

Thamoinrs. . . 
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Umperomyt  oognatus 127 

(Tinitm 128 

wvtnlrus 128 

jpunliHU 129 

I^Msypinus 130 

gradlls 131 

Uunpiu 127, 131 

mafrrofpivi 133 

mpgalotis 134 

melaaophr)'^ 134 

ruflnus 137 

aonofieosb 138 

texaniM 135» 

torrldus 123 

trud 140 

besperus,  Piplstrellijs 274 

ScotophlliM 274 

Thomomys 65 

Heterogeomys 75 

tonldus 75 

IleteromyUlfie 44 

Heteromys 44 

annectens 44 

goldmani 44 

grbetu 44 

l<*ptunis 45 

nelKoni 45 

beterotbrix,  Liomys 45 

blpfiolestes.  FelLs 208 

Hippo8ideri(l»: 262 

Hipposideros 262 

l>arl>ensls 262 

nk-obarulir 262 

kippOiideroM.  Rhinolophut 261 

bippurellus,  8i*lunw 185 

bippurosiu,  Sciurus 185 

blnutiu,  ArtllM^Uij 267 

Kcithrodontomys 113 

Rhlnolophus 260 

birttu,  Sdunw 185 

hispidiu,  PpTognathus 51 

Ilodomys 106 

allenl 106 

vctiiltis 107 

bolzneri,  I^opus 34 

SylvllaRUS 34 

bopiensis,  Kutomlas 176 

borriiBUS,  Ursiw 231 

hoiti,  TragtUut 22 

boyl.  Sorex 244,^60 

bu<lM>niiis,  Fiber 97 

bumerale,  Tayassu 24 

bumeralis,  Nyctlcelus 275 

Tayassu 24 

bylicus,  Pcromysous 132 

Ilylobatlda; 286 

hylocotos,  Ajwmys 157 

Ory  rorays 119 

Poromyscus 132 

Hyperodon  somljunctus 5 

llyperoOdon  scmtjunetus 5 

Hystrldda* 40 

I. 

IC 186 

US 39 

94 


idaboensift,  Lepus 39 

Sorex 245 

TbomoDiys 65 

J  Idjonis 303 

macToU^ 203 

indianola,  SpUogale 22J 

inflata,  Tapoia 2S2 

;  iDgens,  Lutreola 221 

Pmodipus iSO 

inntiitas,  Microttis 86 

MicComys T8 

Synaptomys 78 

Vulpes 214 

loops,  Rbjnolopbus 360 

1  inomatos,  Perofirnatbus 51 

InsecUvora 233 

1  insignis,  Aponi>-s 157 

Ratufa 300 

inaoDus.  Lepas 34 

Syhilagus 34 

insulana,  Macaea 283 

insularls,  Dlpodom>-5 57 

Marmosa 2 

Proeyun  lotor 227 

I^rropus 257 

Integer,  M us 149 

interm^ia.  Mormoops 262 

intermedius,  Dasypterns 292 

Lasiurus ^7,292 

Thomomj's 65 

interpres,  AmmospermophOus 172 

Taniias 172 

inyoensls,  Eutamlas 176 

Isthmlea.  Neotoma 99 

Istbmlus,  Liomys 45 

j                   Mlcnwclurus 186 

.   Sciurus 186 


J. 


Jalaps,  Reithrodontomys 114 

I   |oT)ensis,  Nyctinomus 280 

juTmtulus.  Sus 22 

jubatus,  Sus 22 

jugularis.  Tragulus 18 

jullanus,  Mus 149 

K. 

kadiacensis,  Microtas 86 

Putorius 219 

kaibaliensis,  Sciurus 185 

kanell,  Putorius 219 

keenli,  Myotis 271 

Vespertillo 271 

kelleri.Mus .' 150 

kenaiensis,  Ursus 232 

Vulpes 214 

Kerivoula 277 

depressa 277 

eng^na 278 

minuta 278 

kemensls,  Dipodomys 58 

kidderi,  Ursus 232 

klamathensis,  Lepus 2S 

Reithrodontomys 114 

Sciuroptenis iW 

klossl.  Sciurus jl 186 

klossli,  Symphalangus 286 
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Lioinj's 

caiius 

erispiis 

hotorothrix  ... 

isthmiiLs 

minor  

olKSCunis 

orbilalLs 

parvicops 

phu?ura 

plantinarensis. 

roHtratus 

(SOtOSUS 

Nonorana 

texensis 

torrtdiis 

veraxjnicis 

Lissodelphis 


Page. 

45 

45 

45 

45 

46 

40 

40 

46 

46 

40 

40 

47 

47 

47 

47 

47 

47 

9 

littoralis.  Neotoma 100 

Sciunis 187 

Urocyon 212 

Vulpos 212 

Uanensis.  Ocomys 70 

longicauda,  Piitorins 218 

Reithrodon 114 

Reithrodontomys 114 

Sorex 245 

longicaudus,  Phenacomys 96 

longicrtis.  Myotis 271 

longidens,  Dolphlniis 8 

longimembrls,  Otot^osis 52 

PeroRnathus */,52 

longipos,  Dtpodops 60 

Perodipiis 60 

longirostris,  Arvlcola 87 

Lophostoma  veneztieltc 263 

lophtirus,  Peromyscus 133 

lorlngi.  Evotomys 94 

lucas,  Mus 150 

Sciunhs 187 

liieasana,  Sptlogalo 223 

luclfc.  Ardops 268 

Monophylltis 265 

Stcnoderma 268 

lucifugw,  Myotis 270 

ludoviciantis.  Microttis 87 

lugens,  Mus 150 

lutelcoUis.  Tragultis 19 

luteiventrls,  Eutamlas 176 

Tamias 176 

luteolus,  Mus '  150 

lutescens,  Oeomjrs 71 

Sclurus 188 

Tragulus 19 

luteus,  Peromyscus 133 

Lutreola 221  ' 

ingens 221 

lactistris 221  ] 

macrodon 221 

lyelil.Sorex 245  I 

Lynx 206 

califomlcns 206 

crcmlcus 206 

pallescons 206 

Uinta                           206 
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Macaca 282 

adusta 282 

apoensis 283 

broca 283 

cagayana 283 

insulana ina 

raindanensis 284 

suluensis 284 

Macacus  fuscus 283 

pagensis 2H4 

phipura 2S4 

pumilus 2S4 

umbrosus 285 

villosiis 285 

inacfarlani,  I^pus 29 

Microtus 87 

niacbetos.  Hlarina 238 

mackenzH.  Pbenacomys 96 

macklolii,  Pteropus 259 

macrodens.  Phoca 204 

macrodon.  Fiber 97 

Lutreola 221 

Sorex 245 

Macrogeomys 75 

costariccnsis 75 

dolichocepbalus 76 

macropus.  Arvicola 87 

Hesperomys 133 

Microtus 87 

Mynomes K7 

VespertlHo 271 

macropygma?iis,  Sorex 245 

Macrorhinus  angustifostris 205 

macrospilotus,  Citellus 167 

Spemiophilus 167 

macrotis,  Idiurus 203 

Nyctinomu* 279 

Sciuropterus 202 

Trichys 40 

Macrotus  californicus XS,  290 

macrourus.  V'ulpes 214 

macrunis,  Microtus 87 

madrensis,  Callospermophilus 173 

Nootoma 100 

Peromyscus 133 

maitrens,  Sciuropterus 203 

magdalensc,  Lepus 29 

Perognathus 52 

magister,  Neotoma loO 

magna,  Blarina 238 

magnirostris,  Mus 151 

magniderensis.  Perognathus 52 

major,  Arctogalidia 209 

Chincha 224 

Citellus ie57 

Cynopterus 255 

Lepus 34 

Mephitis 224 

Natalus 269 

NeOrotrichus 235 

Sigmodon 109 

Spermophilus 167 

Sylvilagus 34 

Zapus 43 

managuensis,  Sclurus 188 
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mansalaris,  Sciurus 188 

mansuetus,  Sylvila^is 34 

margaritsD,  Dipodomys •'* 

Lepus .t.*! 

.SylvUagus 35 

maiginatus,  Citellus 167 

Spennophilus 167 

ICannosa 2 

insularis 2 

mexicana 2 

oaxacset 2 

ICannota 161 

Olympus 161 

Marsupialla 1 

martinezisis,  Neotoma 101 

masse,  Mus 151 

Ratufia 200 

matthseus,  Mus 151 

Sclunis 188 

masrensis,  Blarina 238 

Masama 15 

pandora 15 

maxama,  Evotomys 94 

Thomomys 66 

mcmurtrii,  Centurio 268 

meamsi,  Canis 217 

Fells 208 

Sclunis 188 

medius,  Oryaomys 119 

Peromyscus 133 

megacepbalus,  MIcrodipodops 56 

Ifegaderma 260 

carimatee 260 

Hegadermidse 260 

megadon,  Oryzomys 119 

Hegadontomys  nelson! 135 

thomasi 140 

megalops,  Peromyscus 133 

roegalotis,  Ilesperomys 134 

Relthrodon 114 

Reithrodontomys 114 

mekisturus,  Peromyscus 134 

melanocarpus,  Peromyscus 134 

melanopepla,  Ratufo 200 

melanophrys,  Ilesperomys 134 

Peromyscus 134 

Vesperimus 134 

melanops,  Sciurus 188 

Thomomys fi6 

meluiorhlnus,  Vespertillo 271 

melanotis,  Perognathus 52 

SIgmodon 110 

mdanura,  Neotoma lOl 

melanurus,  Tamias 176 

mendanaaus,  Sciurus 189 

Mephitis 224 

estor 224 

frontata 224 

major 224 

miUeri 225 

notata 225 

oocidentalis 225 

platyrhina 226 

merriami,  Cervus 15 

Lepus 29 

Peromjwus 134 


Pajre. 

merriami.  Reithrodontomys 115 

mesomelas,  IVroniyscus 1.15 

Mcsoplodon 5 

stejncgpri 5 

Mctachinis 3 

pallidus 3 

inewa,  Thomomys 66 

mexicana,  Alouatta 2K2 

Antilocapra 12 

Blarina 239 

Chllonycteris 262 

Marmosa 2 

Neotoma loi 

Soriclscus 239 

mexicanus,  Cynomys 162 

Micronycteris 263 

Natalus 269 

Ovis 11 

Perognathus 52 

MIcrodipodops 55 

califomicus 55 

megacephalus 56 

pallidus 56 

microdon,  Canis 217 

Reithrodontomys 1 15 

Higmodon no 

Spilogalc 223 

Micronycteris 263 

mexicanus 263 

microtis 263 

microps,  Perodipus 60 

micropus,  Neotoma 101 

Microsciunis  isthmius 186 

Microsorex  alnorum 241 

cximius 243 

microtis,  Micronycteris 263 

Microtus 79 

abbreviatus 79 

acrophllus 79 

odocetus 79 

albicauda 79 

alleni 80 

alticolus 80 

angustiocps 80 

aphorodemiis 81 

arisonensis 81 

auricularis 81 

bairdi 81 

bemardinus 82 

brachelix 82 

brewerl 82 

califomiciLs S2,9i 

canescens 83 

canlcaudus 83 

constrictus 84 

cricetulus 84 

curtatus 84 

dutcheri 84 

odax 84 

elymocetes 85 

fertilis 85 

flsheri 86 

fulviventer 85 

guatemalensls 86 

haydenii 86 

innuitus 86 
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mllpbcUl.  Itlpodomr* 

nwdfsUis 

m 

M 

89 

molHj,  CllPllus 

187 

167 

SO 

nigricans 

:::::::  S! 

Vl«tm 

Monophylliu 

ellnedBphiB 

36* 

lucln- 

.  vt 

rttkensli 

porloriwiiBla 

montaia.  Arvicola 

monUuius,  Dlpodoin)-! 

Z8i 

M-fflB 

61 

92 

P««llp.B 

Z»PIB 

61 
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^ 

d»Ui 

K 

M 

231 

Mjnot™. 

BS 

mlmola.  Croeldun 

234 

raomxnidi  I'ennllpiu 

niiiniJus,  ■N'esjwrtllio   

61 

2M 

MU9 

lil 

1« 

ArcuealMla 

209 
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Llomyi 

■Dldonum 

bigobus 
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Miu  butangensis. . . 

carimatee 

casensis 

catellifer 

clabatiis 

commissaxlus. 
cremod  venter. 

defua 

domelicus 

domitor 


PHgO. 

Uti 

..'. 146 

146 

146 

146 

147 

147 

147 

147 

147 

enganus 147 

exulans 1 48 

ferreocanus 148 

firmus 148 

flavldulus 148 

flaviventer 148 

flebills ^  148 

fremens 149 

gilblventer 149 

griseus 149 

integer 149 

JuUanus 149 

kelleri 150 

lancanvensis ISO 

Ungensls 150 

lucas 150 

lugens 150 

luteolus 150 

magnlrostris 151 

masae 151 

matthsus 151 

mlndanensls. 151 

obscums 151 

pagensis 152 

pannosus 152 

pantarensis 152 

pellax 152 

pemdUaitu 148 

peruvianus ifO.  289 

poUiventer 152 

pullus 151 

rostratus 152 

aerutus 153 

slantanicus 153 

simalurensis 153 

90ccatus 153 

stoicus 15? 

strepitans 153 

stridens 154 

stridulus 154 

surdus 154 

surifer 154 

tacitumus 154 

tagulayensis 154 

tambelanicus 155 

tana 155 

tiomanicus 155 

todayensis 155 

umbrldorsum 155 

validus 155 

▼itlensis /  .55 .  289 

yodfenms 156 

vnlcani 156 

lamboangaB. 156 

Mnacardinlde 159 

muacololdeB,  Peromyscus 135 


Fagc. 

musi'ulus,  Pcromyst'iis 135 

Sitomys 135 

Mustcla 221 

abieticola 221 

actuosa 222 

nesophila 222 

origcnes 222 

Mustelidae 218 

mutabills,  Sorex 242 

mutica,  Glossophaga 264 

muticus,  Vulpes 214 

M3monics  altieolus 80 

macropus 87 

mordax 88 

nanus 89 

Myodes  nigripcs 76 

myops,  Grrthlzon 40 

Sorex 246 

Thomomys 67 

Myosorex 236 

raurieauda 236 

Myotalpa 98 

cansus 96 

Myotis 270 

alasi'ensLs 270 

califomicus 27 l,t7S,t7S, 291 

carimatse 270 

caurinus 270 

dominicensis 270 

e  votis 290 

keenfi 27 1 

longicrtis 271 

lucifugus 270 

nesopolus 272 

pallidus g73, 291 

satiiratus 273 

thysanodes 273 

yumanensis f7/ .  291 

Myrmecopbaga 3 

centralis 3 

M>Tnieeophagid8e 3 

N. 

nana,  Brach}i)hyna • 266 

nannodes,  Cervus 15 

Nannosciurus 160 

bancanus 160 

bomeanus 161 

pulcher 161 

sumatranus 161 

nanus,  Arvioola 89 

Microtus 89 

Mynomes 80 

Sorex 246 

Tayassu 24 

Napieozapus  roanensis 44 

nasicus,  Thomomys 67 

Nasua 228 

molaris 228 

nelsonl 228 

Nalalidae 269 

Natalus 2C9 

brevimanus 269 

major 269 

mexicanus 269 

tumidircwtris 269 
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natimfld,  Oaleopithecus 254 

Qaleopterus 254 

NycticebiLS 282 

Tragulus 19 

natimensis,  Sus 23 

naviicator,  Neosorex 246 

Sorex 240 

navus.  Neotoma 102 

Thomomys 67 

nebraoensis,  Canis 217 

Reithrodontomys 116 

nebullcola,  Citellus 168 

necator,  Vulpes 215 

neglecta,  Taxidea 227 

neglectus,  Platygeomys 74 

negligens.  Sciurus 189 

nelsoni,  Ammospermophilus 172 

Blarina 239 

Cheptodipus 63 

Dipodomys 68 

Georaj's 72 

Heteromys 46 

Megadontomys 135 

Nasua 228 

Neotoma 102 

Odocoilens 14 

Orthogeomys 75 

Oryiomys 119 

Ovis 11 

Perognathus 63 

Peromyscus 135 

Romerolagus 39 

Sciurus 190 

^pe^nophilus 172 

Thomomys 67 

Xenomys 107 

Xylomys 46 

Ndsonia 107 

goldmani 107 

neotomodon 107 

nemoralls,  Microtus 80 

Sciurus 190 

Neoflber  alleni 80 

neomexicanus,  Sciurus 190 

Sylvilagus 35 

Vulpes 215 

Neomys 236 

minor 236 

Neosorex  albibarbis 241 

navigator 246 

Neotoma 98 

alleni 106 

bull?ta 98 

cumulator 98 

desertorum 98 

dispar 98 

fUlviventer 99 

fUsca 99 

fuacipes 99 

goldmani 99 

isthmica 99 

latifrons 100 

leucodon 100 

littoralia 100 

100 

100 


Paffft 

Neotoma  martinensis 101 

inelanura 101 

raexicana 101 

mlcropus 101 

montetumie 102 

navus 102 

nelsoni 102 

nudicauda 102 

occidentalis 102 

ochracea 103 

orizabee 103 

orolestes 103 

palatina 103 

parvidens 104 

plcta 104 

pinetorum 104 

ploniceps 104 

saxamans 104 

simplex 104 

sola 105 

soli  taria 105 

splendens 105 

Stephens! 105 

streatori 105 

tenuicauda 106 

tropicalis 106 

venusta 106 

warreni 106 

zacatecae 106 

Neotomodon 108 

alstoni 108 

orisaba} 108 

perotensis 108 

neotomodon,  Nelsonia 107 

nereis,  Latax 218 

Rhinolophus 261 

nerterus,  Reithrodontomys 116 

nesites,  Rhinolophus 261 

nesophila,  Mustela 222 

nesopolus,  Myotis 272 

Neflrotrichus 234 

gibbsii 234 

major 235 

nevadensis,  Dipodomys 58 

Microtus 89 

Nyctinomus 280 

Perognathus 53 

Sorex 246 

Thomomjrs 67 

Zapus 43 

niadensis,  Sus 23 

niadicus,  Pteropus 258 

niadis,  Chiropodomys 156 

Nladius 256 

prinoeps 256 

niasensis,  Rhinolophus 261 

nlcobarica,  Crocidura 236 

nicobaricus,  Sus 23 

nicobarulie,  nipposideros 262 

;  niger,  Thomomys 67 

,  nigreaoms,  Peromyscus 135 

Ratufa 200 

nigricans,  Molossus 281 

nigrioollis,  Tragulus 19 

nigrifrons,  Dehdromys 158 

nigripes,  Lemmus 76 


INDRX.  313 

Pagr.  rage. 

76      OflmtiHiB  £»iisiis. 30 

™llBh9 » 


nttMiu,  VaputlllD 272  ; 

nimtoldn,  Dipodomj-s W  {  ocbraon,  Neotom* lOB 

Dltratna,  Dlpodomyi 5>      ockntaurr,  i/InWui 81 ,  81 

nlniio*,  ETotomy! M      ochroftenj-s,  Eutamiu 177 

norvBglra*,  EYOlomy^ »  ahioiniolhus 

noubilu,  fUtuBi 201  m-hnis,  I'pTiif 

DoUts,  CblDcha Xa  *'ius,  THomp 

Haphltli 22S  Oclodontlds 

MO  ,   Ottocolieiu.. 

Innll                                              ..  MO  '                          n< 


EuUmlu 

Hlcrotua 

ThomDmyi. . 
onrtiD.  Scapttniu 


MLerodlpodopa SO 

I                    BpennophilUA.........,...,.....,^  100 

Thomomyi (8 

Zepui 13 

,  ar«oc«M.  Cnlogmnys — 73 

onopolui.  Sorei 217 

orlgems,  Muslala 33Z 

orjisbie.  Lepua 3£ 

j                  Neolomfl. 103 

NeatoiDodau lOS 

I                reromj'scus 130 

KalthrodontiOTiyi llfl 

Bomi MJ 

Sy[vll«(ui 30 

I                  ThoDiamTi 08 


116  pamilk,  Rhofecssa,. ,. 

Id  parrui,  Cilcelodlpus. . , 

10  Ellonirs 

10  Ptroftnalhui. . . 


ptdtcnliu,  Conpputiu 

Pcdomya  cimumome 

bsydcDli. . 


paMdllattu.  Pcngnubus  .. 
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peoicillatns.  Peromyscus 135 

peninsulie,  Blarina 239 

ranis 217 

Funambulus 198 

peninsularis,  Emballonura 259 

Perodipus 61 

Sdurus 191 

Sus 23 

pengrus,  Orysomys 120 

pecditus,  Thomomys fiS 

pecdus,  Putorius 220 

peregrina,  Blarina 239 

peregrinus,  Cratogeomys 73 

Thomomys 68 

perflavus,  Tragulus 20 

perigrlnator,  Sciunis 191 

pemlger,  Perognathus 65 

Porodipus 59 

cabezonse 59 

oolumblanus 60 

goldmani 60 

ingens 60 

levipes 60 

longipes 60 

microps CO 

montanus 61 

morroensis 61 

panamintlnus 61 

peninsularis 61 

perplexus 61 

simiilans 62 

streatori 62 

tularensis 62 

utaheosis 62 

venustus 62 

Perognathus 48 

ammophilus 48 

amplus 48 

angustirostris 48 

anthonyi 48 

arenlcola 48 

artus 48 

balleyi 49 

bimaculatus 49 

bombyciniis 49 

callistus 49 

canescens 49 

oolumblanus 50 

dlspar 50 

eremlcus 50 

fallax 50 

flavus 50 

fuliglnosus 51 

gilvus 51 

goldmani 51 

hlspidus 51 

inomatus 51 

longlmembrls 5/,  52 

magdalense 52 

magruderensis 52 

melanotls 52 

mexlcanus 52 

monticola 52 

nelsonl 53 

nevadensls 53 

ochrus 63 

«  podflous 53 


Page. 

Perognathtis  pallidum 54 

panamlntiniis 54 

parvus .5i,280 

penocillatus 54 

penicillatus 54 

X>emiger 55 

rostratus 55 

siccus 55 

Stephens! 65 

zacatecsE^ 55 

Peromyscus 123 

affinis 123 

allex 124 

allophylus 124 

altilanous 124 

amplus 124 

angelensis 124 

arenarius 124 

attwateri 132 

auritus 125 

austerus 125 

badius 125 

blandus 126 

boyUi 126 

bullatus 126 

canus 127 

castaneus 127 

dementis 127 

^                 comptus 127 

consobrinus 128 

coKumels 128 

crinitus 128 

cristobalensis 128 

eremicoidcs 128 

eremicus 128 

evides 129 

felipensis 129 

flaridanus 133 

fulvus 129 

gambelil 129 

gentilis 130 

goldmani 130 

gossypinus Ii7, 130 

gracilis 131 

gratus 131 

guatemalensis 131 

hylaeus 132 

hylocetes 132 

laceianus 132 

laceyi 132 

lepturus 132 

levipes 132 

lophunis 133 

luteus 133 

modrensis 133 

medius 133 

megalops 133 

mekisturus 134 

melanocarpus 134 

melanophrys 134 

inerriami 134 

mesomelas 135 

minnesotae 135 

musculoides 135 

musculus 135 

nelsoni 135 

nigiMoens 135 


INDEX. 


817 


Page. 

poadiomus,  Lepiui 30 

Podogymnura 233 
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poUa,  Ratufa 201 

polius,  Pcromyscus 137 

popofensts,  Microtiis 91 

portoricensis,  Chllonycteris 265 

Monophyllus 282 

prsBceps.  Artibeus 267 

pratensls,  Cltellus 170 

Spennopbilus 170 

preblei,  Phenacomys 96 

Ppesbytes  batuuius 285 

rhionis 285 

Presbytls 286 

cana 285 

carimatir 285 

pretiellus,  Tragulus 20 

preUosus.  Molossus 281 

Sclurus 192 

Tragulus 20 

prevostensis,  Peromyscus 137 

Sorex 248 

pribilofensis.  Phoca 204 

Sorex 248 

Vulpes 215 
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princeps,  Cynopterus 266 
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pumilos,  Galeopithecus 264 

Oaleopterus 264 
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alptntu 233 

laiimanui 233 

orarlus 234 
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scirpensis,  Microtos 92 
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Sduropteros 202 

amoenus 202 

goldmanl 202 
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macrotls 202 

msrens 203 
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Scotophilus  hesperus 274 
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semicaudatus,  Vespertilio 250 

semJJunctua,  Ilyperodon 5 

HyperoSdon 5 
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Lasiurus 276 

aenesoens,  Eutamias 178 
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senicula,  Mormoops 263 

seraie,  Sciunu 194 

serioeus,  Ctenomys 42 

serpens,  Microtiis 92 
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Sciunis 194 

setosus,  Liomys 47 
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shastensis,  Sorex 248 

ahmnaginensis,  Sorex 249 
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Sicista 42 

flava 42 
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Sylvilagus 36 
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Neotoma 104 

simplicicanus,  I>epus 37 

simulans,  Perodipus 62 

simulatus,  Peromyscus 137 

simulus,  Peromyscus 138 
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musculiis 135 
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sonoriensis,  Peromyscus 138 
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Sorex 240 
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godmani 244 
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hojfi 250 

idahoensis 245 

longicauda 245 
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pribilofensis 248 
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salvinl 248 
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shumaginensis 249 
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sphagnioola 249 
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streatorl 249 
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thompsoni 250 
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8orex  ventraUs 251 

8orlcId» 235 

soricina,  Blarina 239 

Sorlciscus  mexicana 239 

spadlx,  Cephalophtis 11 

Rhinolophus 2<U 

Spalax 159 

Twrytensis 159 

dolbrogesD 159 

spatulatiis,  Fit)er 97 

spectabllLs,  Dipodomjrs 59 
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annectens 162 

arens 163 
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banrowensis 164 

berincensis 164 

bemardinus 172 

brevicaudus 172 

canescens 164 

canus 165 
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ciyptospilotus 165 

elegans 165 

flsheri 166 

goldmani 167 

gunnisoni 161 

raacrospilotus 167 

major 167 

marginatus 167 

•  mollis 167 

nelsoni 172 

obsidianus 1<>S 

obsoletus 168 
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perotensis 170 

plesius 170 
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stAphensi 171 
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yakimensis 171 
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Sorex 249 

Synaptomys 7S 
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anibigua 222 

angiistifrons 222 

data 223 

gracilis 223 
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latifrons 223 

lucasana 223 

micrwlon 223 

putorius 224 

ringens 224 

tenuis 224 
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splendens.  Xeotoma 105 
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siejnegeri,  Citellus 170 

Mesoplodon 5 

rhoca 205 

stephensi.  Ch«Ttodipus 55 
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stephensi,  Citellus 171 

Neotoma 105 

Perognathus 55 

Peromysfus 138 

Sciuropterus 203 

Spermophilus 171 

Stenoderma  lucifp 268 

stizodon.  Sorex 249 

stoicus.  Mus 153 

streatori.  Neotoma 105 

Perodipus 62 

Putorius 220 

Sorex 249 

strepitans,  Mus 153 

stridens,  Mus 154 

stridulus,  Mus 154 

subater,  Peromyscus 139 

sul)einctus.  I^pus 37 

Sylvilagus 37 

subrufum,  Ilemiderma 265 

subrufus.  Tragulus 21 

subulidens,  Pipistrellus 275 

suckleyi,  Sciurus 194 

Sorex 249 

suecicus.  E votornys 95 

Suidte 22 

suUivanus,  Sciurus 194 

suluensis,  Cynomolgus i 2M 

sumatrsD,  Thecurus 41 

sumatranus,  Xannosciurus 161 

surda,  Tupaia 253 

siutlus,  Mus 154 

Sciurus 196 

surifer,  Mus 154 
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babi 22 

julmtus 22 
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natunensis 23 

niadensis 23 
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ol 23 
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rhionis 24 

Sylvilagus 31 

arizoRH* 31 

bachmani 37 

baileyi 31 

cedrophilus 32 
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chiapensis 32 

cognatus 32 

comiectens 32 

exiguus 32 

gabbi 33 

goldmani 33 

graysoni 33 

holzneri 34 

insonus 34 

major 34 

mansuetus 34 

margarita' 35 

minor 35 

neomexicanus 35 

orizabflc 35 
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Sylvilagus  pacifictis 35 

restrictus 36 

rigidus 3f» 

robustus 36 

sanctidiegi 36 

similis 36 

subcinctus 37 

ubericolor 38 

vallieola 38 

warreni 38 

yucatanicus 38 

Symphalangus 286 

klossil 286 

Synaptomys 77 

Imllatus 77 

eooperi 77 

daUi 77 

gossii 78 

helaletes 78 

innuitus 78 

spbagnicola 78 

truei 78 

wrangeli 79 

T. 

tabascensis,  Didelphis 1 

tacitumus,  Mus 154 

tagiilayensb,  Mus 154 

taiamancsD,  Orj'iomys 121 

TalpidfiD 233 

tambelanicus,  Miia 155 

Tamils  alplnus 173 

callipeplus 174 

castanums . .  173 

cinereicoUis 175 

clnnamomeus 171 

cooperi 175 

dorsalis 175 

gracilis 176 

Interpres 172 

luteiventris 176 

melanurus 176 

obscurus 177 

pallidus 177 

panamintinus 178 

Tamiops 178 

novemlineatus 178 

tana,  Mus 155 

tapanulius,  Sciurus 195 

Taplrella 25 

l)airdii 25 

dowli 26 

TapiridsD 25 

Tarsomys 157 

apoensis 157 

tarussanus,  Sciurus 195 

Tatoua  centralis 3 

Tatu 3 

texanum 3 

Taxidea 227 

l)erlandieri 227 

neglecta 227 
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24 

24 

24 

24 
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ringens 24 

sonorienso 25 

yucatanense 25 

yucatancnsis 25 

Tayassuidffi 24 

Teanopus 107 
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teapensis.  Ory lomys 121 

Peromyscus 139 

,  tedongus.  Sciurus 195 

t«huantepecus,  Peromyscus 139 

teliotls,  Atalapha 277 

Lasiunis 277 

!  telmalestes,  Blarina 240 

Conepatus 226 

tenellus,  Sorex 250 

Zapus 44 

tenuicauda,  Neotoma 106 
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tenuirostris,  Reithrodontomys 117 

i                         Sciurus 195 

I  tenuis,  Spilogale 224 

I  tephura,  Tupaia 253 

•  tereticaudus,  Citellus 171 

Sperraophilus 171 

I  terutaus,  Athenirus 40 
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texanum,  Tatu 3 

texanus,  Dorcelaphus 14 

Ilesperomys p. 139 

Odocoileus 14 

Perorayscnis 127, 139 

texensis,  Canis 217 

Castor 160 

Conepatus 226 

Didelphis 2 

Liomys 47 

Thoraomys 69 

Urocyon 212 

Thecunis 41 

sumatnp 41 
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Megadontomys 140 

Peromyscus 140 
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bridgeri 63 
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dusius 63 

fisheri 64 

ful>'us 64 

fuscus 04 

goldmani 64 

hespenis (Wi 
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intermedins 65 
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latirostris 66 

leucodon 66 

limosus 66 
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Thomomys  mazama f<6 

melanops 66 

mewa 66 

myops 67 

nasicus 67 

navus 67 

nelson! 67 

nevadensis 67 

niger 67 

oei  us 67 

opcraiius 68 

oregonus 68 

Orizaba^ 68 
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perditus 68 

peregrinus 68 
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pervagus 69 

pinetonim 69 

pygmoBUs 69 

quadratus 69 

sinalom 69 

texensls 69 

Uinta 69 

yelmcnsls 70 

thompsoni,  Sorex 250 

thoracatus,  Capromys 41 

thysanodcs,  Myotis 273 

tiburonensis,  Ppromyscus 140 

tiomanensls,  Ratufa 201 

tiomanicus,  Mus. 155 

todaycnsis,  Mus 155 

toltecus.  Reithrodontomys 117 

tolacfp.  Relthrodontomys 117 

Soluriis 196 

tonalensls,  Sigmodon Ill 

Tonatia 263 

venczuelfp 263 

tomillo,  Peromyscus 140 

twridus,  Hesperomys 123 

ncterogeoniys 75 

Liomys 47 

Onychomys 123 

totontepecus,  Peromysctis 140 

townscndi,  Arctocephalus 205 

Microtus 89 

Scapanwt 233 

I'rocyon 213 

Tragulidte 16 

Tragulus 16 

amcpniis 16 

banoanus 17 

batuanus 17 

billltonus 17 

bomeanus 17 

brevlpes 17 

bungurancnsls 17 

canoscens 18 

carlmatoe 18 

flavlcollls 18 

focalinus 18 

formosus 18 

hosei 22 

Jugularis 18 

lampensls 19 

lancavensis 19 
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Tragulus  luteicollis 19 

lutescens 19 

natunac 10 

nigrieoUls 19 

nigroolnctus 20 

pallidus 20 

perflavus 20 

pretiellus 20 

pretiosus 20 

ravulus 20 

ravus 21 

rubeus 21 

rufulus .•  21 

russeus 21 

russulus 21 

subrufus 21 

umbrinus 22 

vlrglcollis 22 

trichopus,  Zygogeomys 76 

Trichys , 40 

maerotis 40 

tricolor,  Hemlderma 266 

trinitatis,  Callospermophilus 173 

tropicalis,  Conepatus 227 

Neotoma 106 

Putorlus 220 

Spilogale 224 

trowbrldgli.  Arvloola 92 

Lepus 37 

Sorex 250 

trucl.  Glossophaga 264 

Hesperomys HO 

Lepus 37 

Mictomys 78 

Odoooileus 12 

Peromyscus /;?4, 1 40 

Phenacomys 97 

Podogymnura 233 

Scapanus 234 

Sciurus 196 

Synaptomys 78 

tshuktshorum,  Mlcrotus 92 

tuancus,  Oaleoplthecus 255 

Galeopterus 255 

tularcnsis,  Lepus 30 

Onychomys 123 

Pero<lipus 62 

tumbalensis,  Tylomys 142 

tumlda,  Rhogeessa 276 

tumidifrons,  Chilonatalus 2<i9 

tumidirostris,  Natalus 269 

Phodotes 269 

timdrensis,  Sorex 250 

Tupaia 251 

batamana 251 

bunoip 251 

carlmatnp 251 

castanea 252 

cervicalls 252 

chrysogaster 252 

chrysomalla 252 

discolor 252 
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phseura ' 253 

pulonis 2.'>3 

sirbassenensis 253 
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Tupala  sordida 253  I 

surda 253  | 

tephura 253 

Tupaildfl! 251  i 

Tursio  boreal  is 287  | 

Tursiops 9 

glUli 9 

Tylomys 142 

bullaris 142 

tumbalensis 142 

tylorhinus,  Platygeomys 75 

U. 

ubericobr,  I^pus 38 

Sclunis 196 

Sylvilagus 38 

ulnta,  Lynx 206 

•   Thoraomys 69 

umbridorsum.  Mus 155 

umbrinus,  Tragulus 22 

umbrosus,  Macacus 285 

Microtus 92 

unalascensis,  Dicrostonyx 76 

Microtis 93 

undulatus.  Sciurus 196 

ungava.  Vulpes 215 

Ungulata 10 

Urocyon 211 

borealis 211 

callfornicus 211 

catalinte 211 

clemenUc 211 

guatemalse 211 

llttoralis 212 

parvidens 212 

santacnizsc 212 

texensis 212 

townsendi 213 

Uroderma 266 

convexum 266 

Urogale 253 

cylindrura 253 

Uiotrlchus  gibbsil 234 

Ursldae 229 

Ursus 229 

alascensls 229 

califomicus 230 

earlottffi 230 

dalH 230 

eremicus 231 

eulophus 231 

floridanus 231 

gyas 231 

horriapus 231 

kenaiensis 232 

kidderi 232 

middendorlll 232 

phseonyx 232 

utahensis,  Perodipus 62 
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Vumpyrops 266 

fumosus 266 

vancouverensis,  Sorex 251 

varronis,  Lepus 30 

vasconis,  E  votomys 95 

Venezuelan,  Lophostoma 263 

Tonatia 263 

ventonini,  Sciurus 197 

ventralis,  Sorex 251 

vcnusta,  Neotonia 106 

venustus,  Perodipus 62 

veroecnicis,  Liomys 47 

Vesperimus  afSnis 123 

melanophrys 134 

Vespertlllo  affinis 270 

agills 290 

bahamensis 275 

evotis 290 

exiguus 290 

keenli 271 

macropus 271 

melanorhinus 271 

minututt 261 

mundus 291 

nitidus 272 

obscurus 272 

oregonensis 272 

pallidus 278 

semicaudatus 259 

tenuidorsalis ?75. 291 

volans 273 

>'umanensis ?7.1291 

Vespertilionidse 270 

vetulus,  Uodomys 107 

vlcinior,  Peromyscus 141 

vigilis.  Can's 21 7 

villosa,  Glossophaga 264 

villosus,  Macacus 285 

virgicollis,  Tragulus 22 

Virgo,  Rhinolophus 261 

vitiensls.  Mus 155,289 

vivax.  Sciurus 197 

Vivcrridae 209 

vociferans,  Mus 156 

vociforus,  Pteropus 259 

volans,  Vcspertllio 273 

vomcrina,  Phocanna 6 

vulcani,  Mus I5f» 

Vulpes 213 

abietorum 213 

alascensis 213 

beringcnsis 213 

cascadensis 213 

haUensis 213 

harrimani 214 

hebcs 214 

Innultus 214 

kenaiensis 214 

li  ttoralis 212 

macroiirus 214 

muticus 214 

necator 215 

neomexicanus 215 

pribllofensis 215 

regalis 215 

ungava 215 
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wallawalla,  Lepos 31 

warreni,  Nootoma 106 

Sylvilagus 38 

wasbingtoni.  Lepus 31 

Putorius 221 

wrangeli.  Evotomys 96 

Mictomys 79 

Synaptomys 79 

X. 

Xenomys 107 

nelsoni 107 

Xenurus,  Peromyscus 141 

Xylomjrs  nelsoni 45 

Y. 

yakiensis,  Onychoniys 123 

yakimensis,  Citellus 171 

Spermophilus 171 

yakutatonsis,  Microtiis 93 

yelmensis.  Thoraomys 70 

yucatanensc,  Tayassu 25 

Tucatanensis,  Didelphis 2 

Oryromys 121 

Sciuriis 197 

Tayassu 25 

yucatanicus,  Lcpus 38 

Nyctinomops 280 

Nyctlnomus 280 

Sylvilagus 38 

yukonensis,  Lemmus 77 

Sciuropterus 203 
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yumanensls,  Myotis f 7/,291 

Vespertilio ^5,291 

Z. 

xacatecs,  Ncotoma 106 

Perognathus 55 

Reithrodontomys 117 

samboang^e,  Mus 156 

samelas,  Pororaysciis 141 

lamonc,  Perom  j-scus 141 

zaphsDUS.  Sciuropterus 203 

Zapodida? 42 

Zapua 42 

alascensis 42 

campestris 43 

major 43 

minor 43 

montanus 43 

nevadensis <3 

oregonus 43 

pacificus 44 

roancnsis 44 

tenellus 44 

tarhynchus,  Peromyscus 141 

selotos,  Peromyscus 141 

Ziphiidae 5 

Ziphila  centralis 3 

Ziphius 5 

cavirottris 5 

grcbnitzkii 5 

Zygogeomys 76 

trichopus 76 

sygomatica,  Atherura 40 

sygomaticus,  Atherurus 40 

Oryiomys 121 
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